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the weight of the 1 hines, the Voisin |} 





ng 40 per 
cent heavier than t t of the Wrights, largely to the 


fact that the former is fitted with a four-wheeled cha 
sis, as compared th the light pair of wooden rum 
ners used by their competitors 

COMPARISON OF Horse-PowerR.—On the question of 


the great excess of 1orse-power of the Voisin over 
the Wright machine, 49.2 as against 24.7, Mr. Lam 


chester says that in addition to being considera 





ess efficient in its screw propeller—a tax paid for 
the constructional advantage of a direct drive—the 
Voisin aercplane is also slightly less efficient, its glid- 
ing angle being not quite so good as that of the 
Wright machine He considers that the explanation 
may be found in the fact that the gliding surfaces of 
the Voisin type are wider in proportion to their length; 
jut we think he comes nearer the truth when he 
draws attention to the fact that the machine has rela- 
tively greater idle surface subject to skin friction 
The following table gives the sum total of the resist- 
inces overcome by the pounds-thrust of the propellers, 
as estimated by Mr. Lanchester 


Wright Voisin 


Pounds Pounds 
S t 10) 60 
Struts and ‘ 0 20 
Aeronauts, motor, et 20 10 
Radiat nd tal a) 25 
Alighting gear 10 
Sustent ( (p r-expended 
1erodynal 60 100 
Pounds-thrust I 3 u 225 
Eft e] if pror rf 154 
Gliding angl l ) id 7 deg. 40m 
The ‘ ent t ro the paper that Mr 
j } Wright S sat 1 it he makes 
no all ul for f t ¢ ng it » be 
egligibl ¢ surpris and e feel satisfied that 
n this respect, Mr. Wright 1 t hi been ither 
misunderstood or misquoted 
LONGITUDINAL A? LATERAL STABILITY It is hen 


[ 
ve come to questions of stability that the wédest dif- 
ferences are found between the two types of machine. 
Wilbur Wright has stated that, as far as the Wrizht 


machine was concerned, stability depends entirely on 


the skill of the aeronaut; and correctly re 
ported, he does not believe in ibilitv. under 
ordinary weather conditions, of ing achieved 





by the inherent properties of the Sconer or 
later the fatal puff must come that will end a flight.’ 
Pro. Lanchester says that his own observations of the 
flight of the Wright machine fully confirm the above 
statement Voisin, on the contrary, in designing his 


ieroplane intended that it should be automatically 


and inherently stable, and Lanchester considers that 

the provision of a tail he has succeeded in this. He 
believes that the disposition of. the parts of the Voisir 
machine are such as to give stability; since it com 
plies with the following conditions First, the pres 


sure is less per foot on the tail than on the main aero 


foil, so that the attitude of the aerodrome to its line 
of flight is one of stal equilibrium; second, the areas 
ind disposition of the surfaces, the amount of iner 
tia, the velocity of flight, and the natural gliding angle 
are related to comply with the equation of stability 
so that any oscillation in the vertical plane of flight 
does not tend to an increase of amplitude Observa 
tions of the two machines under flight indicate that 
the Voisin requires less manipulation of the horizon- 
tal rudder than does the Wright brothers’ machine 

Any advantages that the Voisin may have over the 
Wright in the matter of inherent longitudinal stabil- 
ity, we are inclined to think, are fully compensated by 
the greater lateral control secured in the Wright ma- 
chine; for by twisting the wings Wright has the lat- 
eral stability under direct control. This provision is 


employed to neutralize the influence of 


sudden wind 
gusts, and to prevent the machine from canting over 
too much when turning; but no special mechanism is 
provided on the Voisin machine to prevent excessive 
eanting. Consequently, Farman and Delagrange, as 
tianchester observes, commonly turn in a leisurely 
Manner under an easy rudder, whereas “Wright fre- 
ffuently performs sensational evolutions, turning with 
his machine canted 30 degrees on a radius of per 
haps not more than 60 or 70 yards.” In view of these 
facts, we cannot understand how Lanchester should 
be of the opinion that in the Voisin machine “the lat 
eral stability leaves little to be desired.” Summing 


up the comparisen, the author of the paper is inclined 
to think that “the Voisin machine has the advantage, 
as containing more of the features that will be embod 
ied in the flying machine of tke future He believes 
that the secret of stability is contained in the one word 


velocity, and that until it is possible to obtain higher 


speeds of flight, we cannot hope to see the flying ma 


chine in everyday us The Screntiric AMERICAN is of 

the opinion, however, that the machine of the futu e 

will t of the Wright type; but vided with aut 
tic means for the control of longitudinal and 


ateral stability 
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ENGINEERING. 

On the last day of 1908 Wilbur Wright made a con- 
tinuous flight at Auvours of 76.5 miles in 2 hours 9 
minutes 33 seconds, at a speed of 35.5 miles per hour. 
By this flight, which was made over a closed circuit, 
he broke all previous records, and thus won the Mich- 
elin prize of $4,000 cash and a $2,500 trophy. 

In the suit of the government against the anthra- 
cite coal-carrying railroads, Prof. Ritter, a mining 
expert and geologist, in testifying for the government, 
estimated that the supply of coal underground in the 
fields was 2,230,000,000 tons. He gave 
his opinion that this supply, great as it was, 
exhausted in about eighty-four years’ time. 


Pennsylvania 
it as 
would be 
Plans which have 
England, for the construction 


received at Portsmouth, 
of the eighth “Dread- 
British be known as the 
“Neptune,” show that she will be 3,000 tons larger 
than the type ship. She is credited with a battery 
of ten 12-inch guns, and a numerous anti-torpedo arma- 
ment of 4.7-inch guns. The “Neptune” will be 510 
feet long, 86 feet wide, and of 20,250 tons displace- 


been 


nought” of the navy, to 


ment 

The Great Western Railway, England, is famous 
for its express trains. During the season of Ameri- 
can travel, there are three expresses which run daily 
Exeter, a distance of 1732/3 miles, 


from London to 


without a stop, in three hours, at an average speed of” 


just under 58 miles an hour. A fourth express makes 
the same run at an average speed of 561/3 miles an 
hour. It is not unusual for the total load back of the 
tender and expresses to reach 400 tons. 

Of interest to transatlantic travelers is the an- 
nouncement that the construction of a large harbor and 
decks near Plymouth is to be commenced as soon as 
government permission is obtained. The site selected 
is near the entrance to Plymouth Sound. An area 
of 1,000 acres, having a depth of from 48 to 35 feet 
at low water, is to be inclosed by breakwaters, and 
drydocks and piers will be built for the accommoda- 
eight or ten liners of the largest size. The 
includes the construction of two drydocks, 
1,100 feet in length. 


tion of 
scheme 
1,000 and 


The United States revenue cutter service has re 
cently added to its fleet the new life-saving tug “Sno- 
homish,”’ which has been built for service in the rough 
seas of the Pacific coast in the vicinity of Neah Bay. 
She is equipped with the Miller marine breeches buoy 
for life saving, and her sphere of operations will be 
confined to.such stretches of the coast line as are not 
provided with any life service stations on shore. She 
will approach ships which are stranded in positions 
which are beyond the reach of the shot line, or in 
seas so heavy that no lifeboat could live. 

The urgent need for naval colliers is shown by 
Rear Admiral W. S. Cowles in his annual report as 
Chief of the Bureau of Equipment. He says: “When 
it was decided to send the battleship fleet on its pres- 
ent cruise around the world, the question of supplying 
it with coal was a serious problem. The few colliers 
possessed by the navy were utterly inadequate, and 
the Bureau was unable to obtain American ships at 
any reasonable price Had foreign complica- 
tions arisen, or had a combination been effected be- 
tween foreign might have had 
to remain helpless in some foreign port.” 


shipowners, our fleet 


A launching device for ships’ boats, which showed 
the requisite qualities of speed and safety of opera- 
tion, was tested in city. Although it 
was built from the design of a medical man, Dr. 
Charles Hunt, the device meets the special require- 
ments of this difficult prdblem in a thoroughly “ship- 
shape” manner. The gear, briefly described, consists 
of a hand wheel and drum, geared to a longitudinal 
Shaft beneath the boat, at the ends of which is gear- 
ing, which serves to turn the davits and swing the 
boat outward. One man, by operating the hand wheel, 
releases the boat from the chocks, turns the davits, 
and lowers the boat on an even keel, the three opera- 
tions being performed in sequence. When the boat 
Teaches the water, it is released from the blocks and 
tackle by pulling a cord attached to a special releas- 
ing device 


recently this 


An early instance of the use of the Walschaert valve 
sear in this country is recorded in the obituary of 
Mr. Alexander Mitchell, as contained in one of our 
contemporaries, devoted to the interests of the loco- 
Motive. In the year 1864 the Lehigh Valley, in tak- 
ing over the plant of a smaller road which it had 
absorbed, secured two locomotives, built by the Niles 
Locomotive Works, of Cincinnati, which were equipped 
With the Walschaert valve gear; and Mitchell seems 
to have been the only employee of the road who under- 
Stood the mechanism. It is well known that the 
Walschaert gear is of long standing, having been exten- 
Sively used for many years in Europe. Its recent 
adoption in this country is due chiefly to the great in- 
crease in the power of our locomotives, and the un- 
Wieldy size to which the eccentrics and gear of the 
l@ Stephenson link motion has grown. 
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ELECTRICITY. 

When a telephone line is electrostatically charged, 
the telephone acts as a condenser. The winding 
serves as one plate of the condenser, the frame of the 
receiver as the dielectric, and the person who is 
holding the receiver to his ear as the other plate of 
the condenser. In order to prevent this condenser 
from discharging through the person, a German in- 
ventor provides a grounded metallic cover for the re- 
ceiver, the capacity of which is somewhat greater 
than that of the body. 

As it has been aptly put by W 
the British Institute of Electrical Engineers, cook- 
ing in the ordinary kitchen range might almost be 
said to be “a by-product of wasted heat.” It seems 
odd that the coal so wastefully used in the kitchen 
range cannot be converted into electricity in the 
power station, and be transmitted to an electrical 
stove in the kitchen with a saving of cost to the house- 
holder. The only thing that can be said in favor 
of the coal range seems to be that it provides a con- 
stant supply of hot water. 


R. Cooper before 


A large power station is being built in Japan to 
furnish for Tokyo, Yokohama, and adjacent 
cities and towns. The capacity of this station will 
be 60,000 horse-power. The power will be derived 
from a 600-foot head of water on the Oi River. Six 
directly coupled to waterwheels 
The generators will be of the three- 
phase, The waterwheels will develop 
13,500 horse-power. The 6,600-volt transmission line 
will be carried on steel towers 50 feet high and spaced 


current 


generators vertical 
will be installed. 


25-cycle type. 


450 feet apart, over a distance of 105 miles. 


Bare aluminium wire may safely be used in coils 
without any insulation except between successive lay- 
ers, owing to the existence of a film of oxide on the 
surface of the aluminium. The film in its natural 
state will resist 0.5 volt; but by exposing it to the 
air at a temperature about 100 deg. C. it 
to get rid of the hydrates contained in the film, and 
will withstand 


is possible 


thus increase its resistance so that it 
a high voltage. The insulation between the layers of 
the coil should be non-hydroscopic, and the coils should 
be covered with insulating paint to prevent moisture 
from entering. 


The effect of electric 
cently been studied by U. 
clusions at which he arrived, as published 
in the Engineering News, are as-follows: 1. That 
electrolytic corrosion of structural and reinforcing 
steel, imbedded in concrete, takes place at the anode. 
2. That even neat cement is no protection against this 
corrosion. 3. That the cathode is not affected by oxi- 
dation. 4. That cement and concrete in brine will 
erack when carrying an electric current to or from 
imbedded steel and cannot, therefore, under these 
conditions, be regarded as an insulator in any sense. 
5. That the concrete undergoes electrolytic, and not 
metallic conduction. 6. That as small a current as 
0.1 ampere continuously flowing will accomplish the 
results indicated above. 7. That the resistance of con- 
crete is an inverse function of the percentage of sand. 


has re- 
The con- 


current on concrete 
James Nicholas. 


recently 


The use of windmills to develop electric power is 
receiving considerable attention abroad. Prof. La Cour, 
working under the auspices of the Danish govern- 
ment, is the pioneer in this work. He finds that the 
best windmill for the purpose is one which has four 
wings, arranged at right angles to other, and 
with adjustable sheets having an inclination of from 
10 to 35 degrees. A storage battery is used in con- 
nection with the dynamo driven by the windmill, and 
between the battery and the dynamo is an automatic 
device, which prevents discharge of a battery through 
the dynamo when the speed of the windmill falls 
W. O. Horsnail, in England, uses a dynamo provided 
with a few turns of series windings in a direction 
opposite to that of the shunt winding, so as to retard 
under sudden spurts of speed 


each 


the rise of potential 


due to puffs of wind. 

A danger to which many hydro-electric plants are 
subject is described in the current issue of the Gen- 
eral Electric Review. A power house in Gaffney, 
S. C., was flooded with water, which completely sub- 
merged two 125-kilowatt exciters, and largely covered 
the generators and transformers. As soon as the 
water subsided, the bearings of the generators were 
cleaned and the machines were started. After the 
water had been fanned from the coils the armatures 
of the generators were short-circuited, and the fields 
were excited with low voltage from the exciters, so 
as to raise the temperature of the coils and thor- 
oughly dry them. With the exciters some difficulty 
was experienced, and it was found necessary to dis- 
connect the shunt winding and short-circuit the arma- 
ture through the compound winding. By regulating 
the speed of the machine, the temperature of the 
field coils was controlled. The transformer coils were 
dried by short-circuiting the secondaries, and permit- 
ting a sufficient current to flow through the primaries 
to give the proper temperature. 
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SCIENCE. 

News comes from Pasadena that the great 100-inch 
glass for the Mount Wilson Solar Observatory is de- 
fective. After the first grinding began, a large flaw 
was found, so that a casting will have to be 
made. This will delay for many months the 
struction of the great eight-foot reflecting mirror on 
the peak. The casting of the great glass disk was 
done in Goblain, France, and the cost was $50,000 


new 
con: 


By a German patented process, starch is made in- 
soluble in hot water by treating it, in the cold, with 


formaldehyde and a moderately strong acid. The 
product is distinguished from that obtained from 
starch and formaldehyde at a high temperature by 


the fact that the starch grains remain unaltered and 
quite permanent. It is not only insoluble in boiling 
water, but it is not attacked by soda lye or other 
strong alkalies. It may be employed as a filler in 
plastic compositions, as a dressing for fabrics and 
in the manufacture of paper. 

By Neufeld’s process (patented in Germany) solid 
and compact objects are built up of successive thin 
layers of chrome-gelatine, each layer being exposed 
to light before the next layer is applied. Hach layer 
is coated with a reflecting substance and the next 
layer is then attached to it with the aid of chrome- 
gelatine solution. In this way the entire mass is 
thoroughly exposed to the action of light, so that it is 
uniformly strong and elastic throughout. When a 
large mass of chrome-gelatine is cast in one 
the light cannot penetrate sufficiently to harden the 
mass uniformly. 


piece 


The ancient Tyrian purple was obtained from mol- 
lusks of the genera Murex and Purpura. The art of 
dyeing with this was completely lost in the 
Middle Ages and the subject was not investigated un 
til the eighteenth century. It has been proved that 
the color is produced by the action of light on a color 
less secretion of special glands possessed by the mol- 
lusks. It is probable that the action of the enzyme 
also contributes to the Chemical investiga- 
tions have indicated the presence of indigo blue in 
the dye. Friedlander has made a new study of the 
famous concludes that it is closely related 
to indigo but is not identical with either indigo blue 
or thio-indigo. Only qualitative tests could be made, 
because only a smal! quantity of the color could be 
obtained—2 1/3 grains from 750 mollusks! 


color 


result 


dye and 


has been used to denote 
remains 


The name Neanderthaloid 
an extremely ancient race of men, of which 


were first found in 1856 in the Neander valley (Ger- 
many). Since then an entire skeleton of an adult 
woman of the same type was found in Dordogne 


(France) in 1905, and only a few months ago, near 
the same place, Mr. O. Hauser unearthed the skele 
ton of a youth showing the typical characters of the 
supraorbital ridges, 
The wisdom teeth were 


race—strongly developed power- 
ful maxilla, large teeth, etc 
still in their alveoli. The lower jaw was prognathous 
to an extent almost calling to mind the muzzle of an 
The canine teeth were not highly de 
apes The 


with the 


animal. very 
veloped, as in 
limbs were entirely in 
to us in paleolithic man, the femur 
stubby, the radius curved. Near the human remains 
were found those of Bos The attitude 
in which the body was placed seemed to indicate that 
This is of spe- 


anthropoid bones of the 


accord type known 


massive and 
primigentus 


it had been placed there for burial 
cial interest, as it has hitherto 
erally held that primitive man did not bury the dead, 
and that this was an indication of his entire lack of 
all religion. 


been somewhat gen 


The excavations which were undertaken in the isl 
and of Delos by the French Archwxological School of 
Athens under the direction of M. Homolle and pur 
sued by M. Holleaux, uncovered a portion of alluvial 
ground. The deposited in the 
northern part of the island by 
torrent, now reduced to a rivulet. At 
epoch and at the beginning of historic 
stream brought down sand which contains fragments of 
While the archx 
ologists were making excavations here, Homolle sank 
some shafts on his own account and found a molar 
tooth of a fossil elephant. ‘Prof. Boule, of the Paris 
Natural History Museum, considers that it is a tooth 


alluvium had been 
the Inopos, an ancient 
the quaternary 


times the 


pottery coming from historic epochs 


of the Elephas antiquus The discovery « 1 tooth 
of this species is for the present the only point which 
we possess as to the last phascs of the tory of the 
/Egean continent. The smaline the island, which 
measures at most *% miles in length and often less 


than 0.16 mile in ith, proves that a mammal of the 
size of the Plephas antiquus could not live upon such 

Consequently, the island of 
central part of the Cyclades, must 
it that epoch 


a limited sp Delos 


that is, the 
connected with the continent 
continent 


have 
been still 
The separation of the A®gean 
thus appears as a relatively recent event in the his 
of the eastern Mediterranean region, a dedu 
tion borne out by the observation of the 
phenomena of the region. 


into islands 


tory 
volcanic 








A NEW RIFLE-PROPELLED GRENADE 


' 
né 


¢ to 


the 


renade during its flight 


moreover, 


plays an important part in its propulsion 
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nine heavy timber balks measuring 41% feet long by 


inches wide and 5 inches thick. 
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A grenade was then 


Some interesting tests and experiments have been 
carried out ip England with a new type of rifle grenad external surface of the grenade casingsnear the head, dropped into this pit by suitable means. The resultant 
that has been recently invented by Mr. F. Marten the steel shrapnel ring or weight J, serrated into explosion hurled the top timber balks bodily into the 
Hale. This new missile was suggested to the inventor 24 parts, is carried, which when the charge explodes, air for several feet, and threw them on one side. Sub- 
by the success that attended the use of hand-thrown bu ~ to fragments flying in all directions The sequent examination of the walls of the pit showed 
grenades by ti Japanese outside Port Arthur and explos used is “tonite,” equal to No. 1 dynamite. It them to have been easily penetrated and the concrete 
in Manchurta for trench storming. In order to render embodies most of the high-explosive properties of com- backing extensively damaged and pitted. Altogether, 
such an arm of even greater utility and efficiency, he s otton th the advantage that it can be 19 out of the 24 fragments of the rim, encircling the 
embarked upon a grenade were re- 
series of expe! covered, the aver- 
ments toward the age weight of 
projection of the | each of which 
missile by 1 3 ary was 9 grammes, 
f the ”e i r | while other pieces 
fie Ihe i | \ numbering 31 in 
s sin ; | \ all were picked 
m boc { | } A up from _ behind 
I eu t.-( a itil a the planking 
Davis or ped ey which they had 
recentiv deacril 5 pierced, the total 
ed it hes J c weight of the 
mne | G G fragments secur- 
sil i j ed being 157 
eapon ij Zrammes, the 
cl we i i | largest piece of 
1 a prote j . din which weighed 
Dp ‘ eve } go * 10.3 grammes and 
hundred feet from Ae I SF y) the smallest 6.22 
the sulted = = a gramme. The ex- 
point, wit m | F tent of the frag- 
attendant x pos @wa mentation to- 
ure i gether with the 
Mr. - Hale 1s \ | ‘“ ease with which 
1 ded , : the 1-inch plank- 
' ! a le ing had been 
81 of such SECTION THROUGH THE pierced, even by 
haracter that no FRAGMENTATION OF GRENADE AFTER RIFLE-PROPELLED A GRENADE WHICH IS HURLED BY A RIFLE small pieces only 
injury whatever: EXPLOSION. GRENADE. AND EXPLODED AT THE TARGE7. weighing 0.22 
is inflicted upon gramme, combin- 
the riff r it se interfered with when bayoneted xploded by an ordinary detonator without the use of ed with the violence with which the timber balks 
rhe accompanying illustrations will convey an idea dry primers The explosive charge of the grenade covering the pit were thrown into the air, testifies to 
of this new art n use. In general appearance it weighs about 4 ounces the death-dealing potency of this new invention. 
resembles the ordinar pyrotechnic rocket with the With the elevation of the rifle at an angle of 30 de- Though so widely and terribly destructive in itself, 
head and tailpiece The head or body is about 51 grees and using the British government blank cordite the grenade is perfectly harmless unless detonated. In 
nehes in length | approximately 1° inches in diam cartridge, the grenade can be thrown 450 feet When the course of an action, should a grenade be pierced 
eter, made of stout brass tube. Into the bottom of a cartridge having a cordite charge of 45 grains in- by a bullet, the result would be quite negative. Con- 
tl tube is screwed the tailpiece, which is about 9 stead of the regulation weight of 31.5 grains was used, vincing proof of this was shown by firing ball point 
inches long and which slides into the barrel of the the grenade was thrown 900 feet. The augmentation blank at the grenade. The bullet simply pierced the 
rifle rhe total weight of the grenade is approximate of the powder charge by approximately 50 per cent casing and smashed the explosive charge, not the 
ly ounces was found to inflict no ill effects upon the rifle, and slightest detonation or explosion of the charge result- 
The central space of the casing G is hollow, and all cartridge could subsequently be used therewith ing 
carries a tube D. Into the upper end of this tube is with perfect success sali stich eal ee 
inserted the detonator B, secured in position by a In carrying out experiments with the weapon, a hil- A TUNNEL-BORING MACHINE. 
milled head-nu fo the lower end of the detonator is lock or mound was selected about 40 feet square and The accompanying illustration shows a machine 
attached the cap and anvil C, by means of which it is 10 feet in height, affording just such cover as that which has been designed to bore a rock tunnel by chip- 
fired The detonator itself is carried apart from the which an attacking party would use in a strategical ping away the face of the rock with a number of 
grenade in transport for safety, so that inadvertent ex forward movement upon a position. From the rear pneumatic chisel-headed hammers, the hammers being 
plosion is impossible. The lower part of the hollow of this ridge a number of grenades were fired over the so placed on the machine that when the holding mech- 
tube D carries the brass striker EF, which, though lillock, the range being such that they fell on low anism upon which they are mounted is rotated, every 
iding within the tube, is held in its position and ground under the shelter of the opposite side of the part of the opposing face of the rock is covered by the 
prevented from creeping toward the detonator B dut ridge. The grenades fell and exploded with terrible chisel. The design is the joint work of Mr. E. F. 
ing flight by the copper shearing wire shown. When effect, a large hole being torn in the ground where Terry of the Terry & Tench Company, in this city, 
the head of the grenade strikes the target this striker each grenade had struck the earth and exploded, while and Mr. O. S. Proctor, of Denver. The whole machine 
is released under the force of the impact, falls on the the fragments of the serrated weight ring were found is mounted upon a two-wheel truck at the front and a 
ap of the anvil (, and fires the detonator and the ex scattered in all directions over a wide area four-wheel main truck at the rear, the rear truck run- 
plosive charge A, carried in the annular space b For the purpose of demonstrating the havoc that ning on a 22-inch gage track laid along the center line 
tween the central hollow tube and the outer casing G would be wrought in this manner, a number of screens of the tunnel. Centrally between the track rails is @ 
Passing through the base of the striker F is a copper of brown paper measuring 6 feet in height by 8 feet in duplex rack rail, which is engaged by a spur gear 
safety pin with a cord loop attached. After the gren- length were erected in the vicinity of the spot where mounted on the truck, by which the whole machine is 
ade has been fixed in the rifle barrel ready for dis the missiles fell. These were either blown down by carried forward against the work. The front truck is 
charge, the soldier gives the cord loop a pull, thus the force of the concussion or torn to shreds and rid- provided with conical wheels suited to running on the 
drawing out the safety pin, so that the striker is died by the flying fragments. In another test a pit invert portion of the circular tunnel as excavated by 
held in position by the copper shearing wire, as al- was prepared, 614 feet deep by 8 feet long and 3% feet the machine. The main frame consists of a 20-inch 
ready described The steel rod H fits closely in the wide. It was lined with 12 inches of concrete covered I-beam laid on its side, at the rear end of which is 
barrel ofthe rifle, and also acts as tailpiece and bal- yy l-inch planking. The top of the pit was closed with (Continued on page 22.) 























A TUNNEL-BORING 





MACHINE WHICH CAN DRIVE AN 8-FOOT TUNNEL IN ROCK WITHOUT BLASTING. 
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10 THE ROCKEFELLER INSTITUTE FOR MEDICAL ; 
hen RESEARCH 
ant BY HERBERT T, WADE 
the Physicians are now forced in large part to look to 
ub- yarious scientific institutions and laboratories, where 
ved medical research can be carried on most effectively, 
ete for new methods of curing and preventing disease. 
ler, In Europe there are a number of such institutions, 
the put in the Uni.eil States the Rockefeller Institute for 
re- Medical Research in New York city stands as the 
er- most important example of the few organizations of 
of this kind which private munificence has made pos- 
ich sible. It is a home for medical research of the most 
C8, special character, and differs from other American 
ce medical laboratories in that it is independent of any 
in medical faculty or general hospital, so that from be- 
ced ginning to end there is nothing to interfere with pure- 
ind ly scientific investigation 
ng Provided with an adequate endowment, the Rocke- 
ad feller Institute is housed in a commodious building 
tal on a bluff overlooking the East River. There is in 
‘he course of erection a small hospital, where the staff 
may apply and test under careful observation such 
"s new methods or discoveries as have proved worthy of 
he a thorough trial on human beings afflicted with dis- 
of eases not yielding to present modes of treatment. Such 
ed a hospital promises to be of the gréatest value to the 
nd medical profession, for the treatment will b>» entirely 
22 at first hand With the highest medical and nursing 
= skill used in caring for patients suffering from such 
m specific diseases as are accepted for treatment, there General laboratory for physiological and pathological chemistry. 
he i ; , 
- mentation and research, in which negative results 
ke rT] are only too frequent 
- As it is as impossible as unjustifiable to test on a 
by ; human patient any treatment or remedy until! its effect 
ly on animals is understood thoroughly, animal experi- 
oe mentation necessarily form a large part of all pro- 
a gressive medical research. The animals used are sup- 
al plied essentially with the same organs as human be- 
to ings, the functions of which in many cases are identi- 
cal, and can be studied thoroughly in health and dis- 
f, ease. Especially is this advantageous in the case of 
- diseases which are communicable to animals, for then 
d their progress and cures can be studied directly in 
% the laboratory. The animal under such conditions re- 
it ceives the best of food and care; for it is necessary 
- that there be no complications of any kind to obscure 
‘~ the effects of a treatment that may involve the admin- 
t- istration of some drug, inoculation, antitoxin obtained 
from another animal, or surgical treatment requiring 
the removal of an organ or some portion of it, or pos 
sibly the substitution or transplanting of bone, nerve, 
‘ blood vessel, or tissue. From the animal is learned in 
: the first place the normal action of the various organs, 
ft their precise functions, and their connection and inter- 
iu dependence, or in short what is termed physiology 
. Therefore a constant and ever more special study of 
y the nature of the healthy organism is an important 
e part of the work of the Rockefeller Institute, and the 
results of such investigations are of inestimable value 
} 4 to students and teachers of physiology as well as to 
2 4 the intelligent practitioner 
. q ; : ‘ But it is naturally to morbid or diseased conditions 
. The Reckefeller Institute for Medical Research. that active medical attention is directed, and in this 
. ; field of pathology there is an almost infinite range of 
; The laboratory building shown above overlooks the East River. The new hospital of the Institute is now being noe . 
7 ; erected to the right of the laboratory, conditions, to whose study the methods of physiology 
. a 
3 { will be the most intimate knowledge of the remedial 
3 j agents employed. In this way the establishment will 
» j be made more effective than existing hospitals for the 
r i Successful demonstration of any new form of treat- 
l ment, though otherwise its methods will be the same. 
; There are diseases that confessedly are not under- 


stood by physicians, and will not yield readily to any 
treatment, and therefore must continue indefinitely o1 
terminate fatally. On such diseases the inventive and 
investigating genius of many scientific medical men 
in every part of the world is centered. When any 
hew method of treatment is discovered, haste is made 
to test it in numerous hospitals, not only with the 
object of saving the lives of affiicted patients and cur- 
ing the disease, but to prove the efficiency of the treat- 
ment or remedy for future and broader application. 
The attending physician or surgeon usually is more 
than willing to apply any new treatment suggested by 
workers in European or American laboratories and 
hospitals. It is evident, however, that a method can 


j be much more successfully developed and tested by 
‘ . > . 
: the close co-operation of the investigator and the phy- 


Sician in charge, who may be one and the same indi- 
Vidual. 
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q The Rockefeller Institute stands for the development 

of experimental medicine, so that new and original 

d Studies and researches can be prosecuted, and their 

: results tested on a systematic and effective basis 

I through careful experimentation on animals, and final- 

i ly by application to human patients. In medicine, 

48 in other branches of modern science, discoveries Combustion apparatus in special combustion room of the chemical department. 


and improved methods are not the result of a sudden 
inspiration, but of systematic and patient experi- HE ROCKEFELLER INSTITUTE FOR MEDICAL RESEARCH. 








I ie t ind microscor ¢ pT l 
i th ored tains micro-o 
rendered nder the I 
Dacte therwise to be l 1 
t< 1iffe ; t} liffers ous 
cultu esses the ba be pro} 
afted «for f t \ t 
i i 1 it 
CAI propa | t ted 
form, so tha i used f 
I ? I ini! 
m ul ood ¢ 
mal tl btained 
i ' ' - 
the xins luced ‘ 
{ pe int 
e of me ' } yxil 
} 7 ’ my 7 y 
liminist i se e « 1 ided 
A 44 I ere »-S| i ning le 
veloped at tl tock Inst ite pr ses like Se 
t be f ti test efulness tl f that 
mala 
' " . De 
mens ol i , i patient " t 
eria is ude ind then | culation the disease is 
mmunicated to some animal such as a mouse, guinea 
I r rabbit I i is s ther tudied, it being 
poss ‘ f cour » | i the a mal at ar stage and 
au) t t ost ortem examinatior nd study. so 
that the « t progress of the disease 1 be learned 
ind mate obtained for further culture 4 horse 
7 he i i ' s I d erul rich in 
ntitoxil t ! ihe 8 I thus obtained is then 
tr i i Ifar be experiments 
ire consis t ssful througn ti ntire ral 
the s i tried with human beings Not 
eve i I V nvestigation 
Whil rta to so! lis ses. to others 
they will resp I ud so that an extensive number 
and variet St iint 1 b the Institute 
While under obser ition the nimals receive as watch 
ful care as human patients, and their weight, tempera 
tu and ther ind it f the ymptoms are duly 
observed and recorded 
Without t i specif nvestigatior t rf 
course impossib t refer in deta to methods o1 
techniq I num be f researches cove 
ing a wide field, it iss ewhat difficult to select those 
w hose mpor ! " ild appear it nee to the née 
medical pe One of the earliest efforts of the It 
stitute i¢ , the New }¥ t 
Board f Hea 1 l infant hospitals was i 
report on tl results of milk feedings n wh h the 
most wholesom« ondition of mill and especially its 
freedon from if irious organisms was determined 
In fact, this w n important part of a gene ral study 
which has put the New Yorl Board of Health in a 
position tl uel to safeguard the milk supply of 


to under 





yrofession at la 


ondition of milk used in 


infant feeding, so that the infant mortality of the city 


is diminishir most gratifying manne! Another 
early st \ f the Inst ite lealt witl ivsenter and 
the cond is unde hich the disea is pread 
Agai the } heen the se m for mé I tis. with 
which ¢ ! result ly have been obtained 

d the pr ss made on tl stud) th owth 
of i er i disease wv} h ha baffled efforts for ts 
ure and reiiel 

An important worl n biological chemistry has 
been undertaken w } ference to the essential com 


position of albumen as a foundation for our knowledge 


f the phys | basis of life The production of spinal 
anmsthesia by magnesiur sulphate injections has re 
ceived pr ctical appl ation if he hands of surgeons 


for certain classes of operations, and ha» also been 
used to mitigate the spasms of lockjaw, and of con 
tributing to the recovery of the patient More ré 
cently, success has attended experiments dealing with 
ti t I ) 1s liffere ni 
mal l I : has’ su ted the possibility of 
it 1 Di ition 

i e work of th Institute, an effi 
ient orgat t ler the direction of Dr. Simon 
Flexne forme! professor of pathology in the Uni 
versity of I ne inia, has been assembled There 
ure specially orgar i departments of pathology, ba 
teriology physiclogical and patl il chemistry, 
physiology, pharmacology, compat »] ind ex 
per ntal therapeutics each in i t responsible 


heads aided by a number of assistants 








Taken all in ali, the Rockefeller Institut vith 
ugh organization and equipment, is a striking 
illustration of what lequate endowment judi 
ly administered in a plish for scientific research 
and benefit of mar 
Scientific investigation to-da t be productiv 
of results which a discriminat t utilitarian pub- 
lic can appreciate From medical laboratories have 
‘ ‘ ich means for combating ! ses as 
liphtheri holera, y« fever, and bubonic plague, 


Scientific American 


! on but a few whose consequences have been 
ost appa ng 30 that it is not unreasonable to look 
for a career of constantly increasing usefulness for 
the Rockefeller Institute, whose work has been in 
iful tus Si 


--eore 
CAMERA FOR MAKING MOVING PICTURES 
nted for producing 


ameras have been inve 
il of objects in motion upon an intermittent 
sitized fil but none so far, we believe 
ive come into public notice wherein the film has a 
tir is movement from one spool to another be 
I lens The camera in the accompanying illus- 
ration has this latter feature, which renders it much 


to operate and more simple in construction 
the the 
moving film in an optical manner is quite 
crank on 


and the basis of exposure of 


isual 
mare on the 


novel and interesting. A _ single one side 


the box operates through suitable gears and belting 


the lower winding spool, which in turn draws the 
ensitized film from the upper roll over a guide roll 
downward through a feed tube in a constant continu- 


while another gear meshing in a spiral 
the extreme left 
revolving exposure disk 


ous movement 


spur rotates a longitudinal shaft, on 


end of which is supported a 
flat 
transparent 
with 


near its periphery 


the 


On the side of this disk 


window, axis of 
the 
the 


with 


is a circular 
which 
the latter 


of the 


camera lens, 
front 
the 
circular aperture of the 
teeth on 


coincides the axis of 


being rigidly secured to wall 


and also is in line mov- 


Within the 


camera, 


ing film behind 


disk is a rotatable ring having sprocket 
the portion of its circumference extending laterally 
beyond the flat surface of the disk Within this ro- 


negative 








tatable ring is secured a concavo-convex or 

cylindrical lens termed a refractor. At the rear of 

the camera lens combination is fixed a plano-convex 

or positive lens. Referring to the small illustration 

on the right, it will be noticed a stationary sprocket is 

fixed to the shaft bearing. A sprocket chain connects 
on oy 

















A SHUTTERLESS MOVING PICTURE CAMERA. 


this sprocket with the movable ring sprocket on. the 
rotating disk. The effect of this arrangement is to 
keep the transverse horizontal axis of the cylindrical 
lens in a horizontal position as the disk revolves. In 


rays of light 
through the lens is shown the 
directed in a parallel direction 
impinging 


the larger illustration the course of the 


from the object From 


camera lens they are 


plano-convex lens and upon 
the 
ts direction is upward, are refracted downward with 
that the film 


thereby 


single 


eylindrical lens in disk, while 


movable 


the same constantly moving 


rapidity 


moves also downward, impressing the image 
film perfectly sharp and clear and always in 
The the the 


upward while the film passes downward 


upon the 


register and line arrows show lens in 
dis} 
At the 
main 


ront of the 


moving 
pin on the 
reciprocating frame adjacent to and in 
film with the refractor 
strike distinct di 


same time by means of an eccentric 
shaft a 
downward 


makes a 


moves 


rays as they the film and 


vision line between each picture. Another device is 
provided at the top of the camera for indicating the 
number of feet of film that are used. The inventor 


of Toronto, Canada, in explaining 
that he 
impressions 


Mr. Joseph Bianchi 


the operations of the camera, stated was able 


to secure good motion effects with eight 


to the second on the moving film in place of sixteen, 
as usually required on cameras of the intermittent 
haracter. Positive strips made from the negative 
films are passed through any usual moving picture lan- 
tern with the stop interval between the pictures, and 
are more steady with less lateral displacement than 


is generally noticeable in films of the ordinary type. 


The camera is also very light to carry and is con- 
venient to operate It is a distinct advance in avoid- 


ing the usual delicate intermittent mechanism of cam- 
eras of this type 
— — + Oe 
The Current Supplement, 
Prof. Reginald A. Fessenden opens the current Sup- 
MENT, No. 1723, with a brief history of wireless teleg- 
Each year there are millions of cords of wood 


ed in the forest and on the farm F. B. Veitch 
explains how this waste wood may be practically util- 
ed | tructive distillation, and by recovering the 
turpentine and other products with which it is 


charged. Sir William Ramsay places himself on rec- 


JANUARY 9, 1909, 


ord as having observed a phenomenon that indicates 


how radium’s decay may be stopped. Dugald Clerk, 
the well-known authority on gas engines, discusgeg 
the problems of the motor car The Brusio-Campo- 


cologna hydro-electric power plant is one of the larg- 


est and most up-to-date electric power generating and 


transmission systems of the world, a pressure of 50,000 
volts being utilized to send the current to its destina- 
This installation is described by F. GC, 


tion electric 


Perkins, and its chief features are illustrated L. De- 
launay contributes an article on “Matter and Ether,” 
which explains the meaning of the terms. Dr. C. W, 
Michaelis writes on hardening hydraulic cements, 
_ — + 0 ee a 

A TUNNEL-BORING MACHINE. 

(Concluded from page 20.) 
attached a yoke casting mounted adjustably on the 
rear truck By means of two screws, one horizontal 
and the other vertical, this yoke is moved vertically 


or laterally, for the purpose of varying the adjustment 


of the frame in any direction of alignment or gradient, 


Above the frame, mounted in bearings at the front 
and rear ends of the I-beam, is a hollow, longitudinal 
driving shaft, which carries at its forward end the 
large circular head in which the drills are mounted, 
This dril! head consists of a central hub, a casing, 


four connecting arms, and four bars to which the pneu- 
The hammers are seated 
Upon three of the bars 


matic hammers are fastened 

in a plane parallel to the axis 
six hammers are mounted, and upon the fourth seven 
and they are so composed that as the head 
rotates, cut different overlapping circles 
and cover the face of the excavation. Steel plates fixed 
the arranged to 


hammers 


they along 


between four groups of hammers are 


form pockets to catch and carry away the fragments 
of the rock as they are broken from the face of the 
wall. They discharge into a hopper at the rear of the 


rotating head, from which they are carried away by a 
conveyer to the rear end of the machine 
Air is led to the drills through the hollow driving 
shaft. At its rotates in a stuffing 
box fitted in an 
of the machine 
The head is rotated by a compressed-air engine, car- 


leading 


rear end the shaft 
air chamber carried on the rear truck 


ried on the forward part of the frame, the motion 
being communicated by a worm-wheel drive, which 
rotates a longitudinal shaft provided at its front end 


with a pinion. The pinion engages a gear, which is 
bolted to the rear case of the rotating head. The for- 
ward motion of the machine is secured by an air en- 
gine on the rear truck which, by means of a friction 
before men- 
the 


gear, 


laid 


turns the feed 
tioned as the 
rails on which the machine travels. 

The machine which we illustrate is designed with a 
drill head 8 feet in diameter. If a full-sized tunnel of 
say 15 or 20 feet diameter were being driven to rock, 
the method adopted would be to drive an 8-foot heading 
with the boring machine, and then break down the 
rock, until the full sections were secured, by the usual 


wheel and gear train, 


meshing with rack between 


process of drilling and blasting. 

As to the capacity of the machine and the cost of 
operation, the designers estimate that it will be cap 
able of removing 5,000 cubic feet of rock per day, and 


that $300 per day will be sufficient to meet all the 
expenses incident to the operation of an 8&-foot ma- 
chine. While testing the cutting elements in the 
shops, one of them cut a strip across the face of a 
granite rock 4 inches wide, 4 feet 4 inches long, and 
1 inch deep, in one minute. This is equivalent to 
driving an 8-foot tunnel 72 linear feet in 20 hours, 


by the use of twenty-five of the pneumatic cutting ham- 


mers, which is the number mounted in the machine 
which we illustrate. 
A rock tunneling machine has been the dream of 


many inventors for a long time, and many and various 
have been the mechanisms devised. When it is col 
sidered that the ordinary compressed-air drill, which 
survival of the fittest in rock-drilling 
as regards endurance, requires 5 to 


represents a 
methods, at least 
10 horse-power and an average of six changes of the 
drill bit in cutting a hole six feet long of an average 
diameter of two inches, not to mention rapid wear 
and frequent breakage in the machine itself, and that 
in many kinds of rock one such hole per hour is com 
sidered good work, the nature of the problem of build- 
ing a machine to cut away roughly a thousand times 
as much rock nearly half as fast (which is what the 
manufacturers claim for their machine) will be a> 
preciated ‘ 

Taking into consideration the time lost in adjusting 
an air drill for each hole drilled and in making a neW 
“set up” of column, tripod, or stretcher bar for every 
few holes, all of which the tunneiing machine will 
eliminate, the work done by this machine will be some 
thing like two hundred times that of an ordinary air 
drill; and if it will really “stand up” in practice and 
do that work with about one-tenth of the proportionate 
power of the air drill and no greater delay due to 
wear and breakage, the economies effected will be ob- 
viously immense, and the achievement is indeed & 
great one. 
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Correspondence. 





Manly Drive for Heavy Gun Mounts, 


To the Editor of the Screntiric AMERICAN: 

In the Screntiric AMERICAN of December 12, 1908, 
page 429, is a description of a hydraulic drive applied 
to automobiles. On reading the article it occurred to 
me that the same principle might advantageously be 
applied to the mechanism used in traversing heavy 
seacoast guns and in retracting guns or disappearing 
carriages from the firing position, when for any rea- 
son they have not been fired and returned to the load- 
ing position by their own recoil. 

Joun W. C. ABBOTT, 
Capt. Coast Artillery Corps, U. S. A. 
Fort Barry, Cal., December 23, 1908. 
— + oe — 


GOOD ROADS AND THE PRICE OF FOOD. 
To the Editor of the ScrentTiric AMERICAN: 

In your issue of December 19 there is an article 
on “The Political Economy of Good Roads,” in which 
there are several statements which it seems to me, 
from my viewpoint as a farmer, are misleading. 

There is no doubt that country roads are not as 
good as they might be, and that life in the country 
would be pleasanter if roads were always good. But 
it is also true that country roads are reasonably good 
most of the year; and where the residents of any lo- 
cality want good roads, they may have very good 
traveling on dirt roads by proper grading, using the 
King road smoother to preserve the grade and the 
wide-tired wagon to prevent rut making 

But the point I wish to make is that the condition 
of the country road affects mostly the farmer or pro- 
ducer, and only to a very slight extent the consumer. 

The price the farmer gets for his product is for it 
delivered at the railroad, and he gets no more nor 
less, whether he trots in on a good road or wades 
through mud. 

The cost of the lamb chop, the breakfast roll, or 
the egg is immensely more affected by the speculator 
in food products than by the country roads. 

The visible supply and the probable demand fix the 
price both to the producer (at the railway station) 
and to the consumer. 

If, by having good roads the farmer could haul 
larger loads in less time, he would gain by having 
more time fer other work and save wear .on teams 
and wagons, but. the price to the consumer would re- 
main the same, because the price the farmer gets is 
f.o. b. at the railroad. 

It may cost 25 cents a ton per mile to haul produce 
on country roads when the farmer hires someone to 
do his hauling, and this multiplied by all the tons 
hauled may give the frightful sum of $305,000,000 as 
the cost of getting the produce of the country to the 
railroad; but as most of the heavy hauling is done 
at a time of the year when the farmer is not rushed 
with work, and has horses that would otherwise be 
idie, he does not feei the burden; and as 50 bushels 
of wheat or corn and 100 bushels of oats are consid- 
ered a fair load for two horses, it does not seem that 
roads are so very bad as the statisticians make out. 

The good road is coming, but for many years yet 
it will have to be made out of plain dirt, and the 
only benefit the city consumer will get out of it will 
be the pleasure of riding on it when he comes to visit 
his country cousins. ARTHUR PICKFORD. 

Nora Springs, la. 

—$<— 7 
A NOVEL FILTRATION PLANT. 
To the Editor of the Screntiric AMERICAN: 

The problem of supplying pure water to municipali- 
ties is receiving so much attention at present, that 
the idea of a Buffalo man for building a filtration 
plant is perhaps of sufficient interest to you to war- 
rant its publication in the Screntiric AMERICAN. 

To describe briefly, the plant consists of a cement 
platform. or table built on the bed of the body of 
yater from which the supply is drawn. The table, 
which is perforated to allow the water to flow through, 
is of varying thickness according to the weight of the 
filtering material, which is distributed over its sur- 
face, and may be any combination of sand or gravel 
or other material suitable to local requirements, such 
as the chemical properties of the water to be filtered 
or the amount of water to be filtered through a given 
surface in a given time. This table is supported at 
intervals by cement columns or legs resting on the 
bed of the lake or stream. 

The sides and ends of the table are separated from 
the surrounding water by a curtain of the same ma- 
terial as the table, built at an incline, the lower end 
resting on the bed of the stream, and the upper end 
on the edge of the table. 

After passing through the filter bed, the water is 
collected in a piping system underneath, and pumped 
to the consumer. 

To supplement the sand and gravel filter, mineral 
wool may be used if desired in the perforations in 
the platform, and also in the receivers of the piping 
sv ‘tem 

his plan is particularly commendable on account 
ef its cheapness, as the item of maintenance is prac- 
tically nothing, and it can be built on the bed of the 
supplying body of water, even low enough to prevent 
its interference with navigation. 

If there is a current flowing over the bed, it will 
be cleansed of sediment by the passing water, and 
will require no attention except at very rare intervals. 

Orto F. ALARIE. 

Tonawanda, N. Y., December 22, 1908. 
—o + oe 

CLEANING STONE. 
To the Editor of the Screntiric AMERICAN: 

The writer hesitates about making the following 
communication, owing to the simplicity of the process; 
but the results have been so surprisingly satisfactory, 
that perhaps your readers may be interested in and 
benefited by some further description. 

The writer had often noticed that the tombstone of 
a parent at the cemetery, that had been exposed to 
the weather for some twenty-four years, had become 
considerably blackened, and had been tempted to have 
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some cleaning done on it, but had seen the compara- 
tive futility of such attempts, and let the matter go 
from time to time. 

A short time ago, while at the cemetery on some 
other business, he happened to have some pieces of 
sand or flint paper in his pocket, and it occurred to 
him to try the effect of its application on the stone 
in question. The effect was so encouraging that he 
returned later with more sandpaper of various sizes, 
and working on the flat surfaces with a bold sweep, 
and on the sunken lettered matter with a piece of 
the paper wound over the end of a stick, using first 
a medium coarse grade, and finishing with finer 
grades, Nos, 0 and 00, he in the course of two hours 
had transformed the stone into a condition closely 
resembling its original appearance, and comparing 
very favorably with one standing beside it, that had 
been erected within the past three years; the effect 
was very remarkable, and the work went on with great 
rapidity. 

A cemetery employee who had been observing the 
process said: “I have been here twenty years, and 
have seen women come here with scrubbing brushes 
and various cleaning compounds and sand soaps; 
have seen professional marble cleaners at work here 
for days, with blocks of stone and sand and water, 
and have seen chemical processes, but I have never 
seen a better result than you have produced in two 
hours, and that usually in as many days, with sand 
and a stone nd water.” He seemed to think that 
there was some: mystery about the flint paper, and 
wanted to examine it. 

There was no mystery; the facts are as follows: 
Besides the growth of a black fungus, there is a mi- 
croscopic pitting of the surface of the stone, little 
granules of marble standing up, and surrounded 
around their base by dirt of various sorts. The only 
way to remedy things is to remove a film from the 
marble and establish a new surface, and this the 
flint paper does, rapidly and satisfactorily, anc at 
the same time leaves it with a finished surface. it is 
in fact, in a way, similar in its action to the sand 
blast, so much used nowadays in the cleaning of mar- 
ble fronts, only in a smaller and inexpensive way; 
and in fact might replace the sand blast on smooth 
marble work for many purposes. 

It is a decided success. Ten cents’ worth of sand- 
paper and a little muscle (mixed with a little brains) 
will transform a tombstone or small monument into 
the appearance of having been recently erected. 

CLauDE L. Wocuey. 

Baltimore, December 17, 1908. 





International Tuberculosis Exhibit, 

An attendance of 350,000 in three weeks at the In- 
ternational Tuberculosis Exhibition is the record- 
breaking figure reached by the International Tubercu- 
losis Exhibit of the Charity Organization Society. ‘ 

When, in October, 1908, the Committee on Tubercu- 
losis urged the New York Board of Aldermen to make 
a $13,000 appropriation toward bringing the Tubercu- 
losis Exhibit from Washington, and maintaining it 
for six weeks in New York, their hopes led them to 
name 100,000 visitors as a possibility. With three 
weeks still to count up, an attendance of a half million 
is practically assured. 

The exhibition itself has been quite fully described, 
both at Washington and New York. The advertising 
campaign in New York, drawing into co-operation the 
most varied and heterogeneous elements of the city’s 
population and progress, has resulted in a definite 
manifestation of a “people aroused.” Tuberculosis 
can be diminished or stamped out only in proportion 
as great masses of people rise to fight it, both by 
guarding themselves against it and by preventing its 
spread in their families and among their friends. 
Therefore the city is stimulated to real hope by such 
a record-breaking attendance. 

For the first time in the history of the campaign 
against consumption, social workers and physicians 
feel that there is evidence that consumption can be 
cured, because the masses are arising to learn about 
tuberculosis. 

When the exhibit closes in New York, January 15, 
it is to be taken almost in its entirety to Philadelphia, 
where great preparations are being made to house it 
and to display it properly. 

0 
A MULTI-HULL OCEAN STEAMSHIP, 

Although the idea of building steam-propelled ves- 
sels with multiple hulls is an old one, it does not seem 
to lose attractiveness to the inventor as the years go 
by. The illustrations on the front page of this issue 
show one of the latest proposals of this character. 
Our artist has made his drawing from the plans con- 
tained in a pamphlet entitled “The Ocean Express of 
the Future,” in which the author asserts that in get- 
ting out the plans for modern ocean ships our design- 
ers are “on the wrong tack for high speed.” The pro- 
totype of the modern multiple-hull vessel is, of course, 
the well-known catamaran, in which two long and nar- 
row hulls, or buoyant bodies, are held in a position 
parallel to, but distant from, one another by a light 
platform, or even, in the simpler forms, by two trans- 
verse poles or spars; the object of the arrangement in 
this case being to secure stability for carrying a rela 
tively large amount of sail. The most ambitious at 
tempt to produce a successful vessel of this type on a 
large scale was made nearly half a century ago by 
Bessemer, the author of the Bessemer steel process 
The ship was built with two hulls connected by heavy 
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transverse bracing, and she was driven by paddle 
wheels running in the channel-way between the hulls 
The “Bessemer” was designed for the Channel passage 
from Dover to Calais. The principal object aimed at 
wes to secure a vessel of sufficiently wide beam to 
eliminate the heavy rolling, which is one of the chief 
discomforts of the Channel passage. Incidentaily it 
may be mentioned that the vessel was provided with 
a large central passenger saloon, swinging upon trun- 
nions, whose axis was parallel with the ship. Manua!ly 
operated hydraulic plungers were provided for con- 
trolling the swinging of the saloon and maintaining it 
always in the level position. The “Bessemer,” how- 
ever, was found to be impracticable and was ultimately 
withdrawn from service. 

Returning, however, to the triple-hull ship shown in 
our engraving, it is evident from the prospectus before 
us that the designer is of the opinion that the prin- 
cipal defect of the present type of single-hull ship is 
that it presents too great a head resistance to the sea, 
and that there is a considerable loss of power, due to 
“eddy-making at the stern.”” These defects are attribut- 
ed to the concentrating of the whole of the energy 
of the engines upon propellers placed at the stern of 
the ship. He would overcome these defects by divid- 
ing his displacement between three hulls which, in 
the present case, are each 25 feet wide, 500 feet long, 
and separated by two water channels each 25 feet in 
width, making the total beam of the vessel 125 feet 
for a total length of 500 feet. The propellers would be 
“carried by torpedo-shaped protuberances, which pro- 
ject from the sides of the hulls into the water channel 
between the hulls. These propeller carriers are ar- 
ranged in line from stem to stern, and are parallel with 
the sides of the hull.” 

The designer of this vessel is of the opinion that if 
the displacement of, say, a 30,000-ton ship, instead of 
being contained in a single hull of wide beam, were 
divided between three hulls of narrow beam, they 
would cut through the water with a minimum of re- 
sistance due to their finer form; and so the objections 
referred to above would be overcome. 

Unfortunately for the success of this proposition, the 
promoters seem to have lost sight entirely of the im- 
portant question of skin friction, which results in tow- 
ing tank experiments and in full-sized ships of finely- 
modeled form have shown to account for fully one-half 
of the total resistance. Now, resistance due to skin 
friction depends, among other things, upon the total 
area of the immersed surface; and since the triple-hull 
vessel must, because of its narrow beam, draw at least 
as much water to secure the same displacement as the 
single-hull ship, the immersed area will be represented 
by the six immersed sides of the three hulls instead 
of the two sides and flat bottom of the single hull of 
ordinary design. It is safe to say that the resistance 
due to skin friction would, in the triple-hull vessel, 
be at least 100 per cent greater than that of a ship 
of equal displacement of the ordinary type. To this 
also must be added the increased skin friction and 
eddy-making due to the series of “torpedo-shaped pro- 
tuberances” projecting from the sides of the hulls for 
carrying the many propellers. 

It is from the structural point of view, however, 
that the impracticable character of the proposed ship 
becomes most evident. Anyone who has crossed the 
Atlantic Ocean on a large high-speed liner and watched 
the starting of rivets and springing of plates and 
beams, when she is being driven hard into a head sea, 
will understand that it would be a structural impossi- 
bility to tie three separate hulls together with sufficient 
rigidity, except by loading the structure down with a 
mass of stiffening transverse girders, etc., which would 
be so heavy as to sink the vessel pretty nearly to her 
load line, and leave but little of the ship’s total dis- 
placement for engines, boilers, coal and accommoda- 
tions It is easy to imagine what would happen 
when a 30-foot sea, running diagonally, began to lift 
the bow which is nearest in the picture, before it 
exerted its lifting effect upon the other two hulls. 
The transverse racking strains on the connecting plat- 
form at its point of attachment to the hulls would 
be such, that we question if any system of riveted con- 
nections could withstand it Moreover, in running at 
high speed into a head sea, the long and narrow hulls 


would bury in green water up to the superstructure, 
whose broad, flat surfaces would be subjected to a bom- 
bardment that would ultimately start the riveting, 
besides flooding the whole after part of the structure 
with solid masses of iter 

The present form ¢ ngle-hull vessel of the type of 
the “Lus ” “Kaiser Wilhelm,” and the “Adriatic” 


is not, as prospectus before us would have us be- 
lieve, the outcome of a slow-moving conservatism; it 
is ither the product of seventy-five years’ experience 
ained in all kinds of weather throughout the Seven 
Seas. 
—__—__—__—_—_—_§~-@+.— — 
Death of Andrew Burgess, 

On December 18 last, Andrew Burgess died at the 
age of seventy-one. He was well known as an inventor 
of firearms of the magazine and automatic type. 
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only three years later, 62,000 men were employed in 
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THE KRUPP STEEL WORKS OF TO-DAY of the marvelous establishment which was built up 

Among the great industrial estab ume ; the by the genius and industry of this one man; and we all the Works, and 33,000 at Essen, and these figures, 
present da e Krupp Works are und y the must be ontent to offer the following summary of as we have already shown, had risen by January, 
lar ‘ most important i from the vast properties associated with the name of 1907, respectively to 65,000 and 35,000. The actual] 
the fact tha eg " yeal Krupp, which has been furnished by one of the offi- ratio of growth is larger than appears from these 
i the Ess Work und in the othe irge concerns s of the company figures, because of the great increase in the use of 
which a ientified th the 1 ‘ f Krupp and After the death of the late sole proprietor, Fried- labor-saving devices between the years 1902 and 1907. 
operated under ommon contro her vere em rich Alfred Krupp, who died November 22, 1902, the That is to say, the rate of growth of output must 
plo ficia i or 65,000 mer Krupp Works passed, undivided, into the possession necessarily have been larger than the rate of growth 
hile re empl e Essen Wo of his eldest daughter Bertha; and in accordance of employees 
alone vith the last wishes of Krupp they were then, begin On April 1, 1902, the shipbuilding yard “Germania- 

' | f ‘ ‘ of ‘ ning from the Ist of July, 1903, formed into a joint werft” at Gaarden, near Kiel, and the engineering 
Ri surrounded stock compan the shares of which have entirely works at Tegel, near Berlin, passed into the posses- 
by t tis mn Germany Con remained in the possession of Miss Krupp. On Octo- sion of Fried. Krupp, who had already in 1896 taken 
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Gun shop No. 5 where heavy naval and coast-defense guns are finished and their breech blocks assembled and fitted. 
THE KRUPP STEEL WORKS OF TO-DAY. 


management of the Works, for 


Sspicuous among the buildings of the town is a stately ber 15, 1906, the heir to the Krupp property was mar- over by contract the 
modern building, t} Town Hall, which by its impos ried to Herr Krupp von Behlen und Holboch, who a period of twenty-five years. In order to raise the 
ing Size and elaborate architecture affords the first has since joined the council of trustees as its vice- Germaniawerft to the maximum of its productive ca- 
suggestion that the vhich it graces has a popula pre ent. The company is controlled by a board of pability, and to make it equal to modern require- 
tion of nearly 100.000 sor In the square before the managing directors, comprising eleven members, ten ments, the firm decided to recast the works from the 
Town Hal! is a noble nze monument, representing of whom reside at Essen, and one at Magdeburg, the very foundation, and also to transfer to Kiel the Tegel 
a mar ul in a ! t s coat, whose right atter t the same time presiding over the board of Works, which thus were amalgamated with the new 
hand rests on an anvil, ar ose penetrating eyes lirectors of the Grusonwerk at Magdeburg-Buckau establishments at the Germaniawerft. The grounds 
: ing by the hea brow of a thinker. The That the s have continued to increase in spite at the disposal of the Germaniawerft, at the time of 
inscription records ¢} e monument ha been of the severe loss sustained by the death of their the above-mentioned contract, covered an area of 
raised to Alfred Krupp, a man who within the tim founder is shown by the figures giving the number 138,716 square meters; this area was raised to 235,000 
of half a generation raised small and comparative of people employed in all the Krupp Works, counting square meters, upon which the erection of the new 
unknown country town to a position of importance and both officials and workmen In 1902 there were en and extensive buildings was carried out and com- 
celebrity It is impossible within the limits of ich ployed in all the Krupp Works 45,000 men, and in pleted during the years 1898-1902. 


an article as this to give any adequate description the Essen Works alone 25,000 men. In October, 1905, In 1903 the extension of the blast-furnace plant at 

















JANUARY 9, 1909. 


Rheinhausen, situated on the left bank of the Rhine 


opposite Duisburg-Hochfeld, was begun. These works 
were started 1896-7 with three blast furnaces, 23 me- 
ters in height and of 450 cubic meters capacity each. 


The extension of 1903 comprised three more blast 
furnaces, 26 meters high and of 600 cubic meters ca- 
pacity each, and a steel works and rolling mill. In 
1906 a seventh blast furnace was added. The whole 
establishment is laid out on entirely modern princi- 
ples, and forms one of the most important iron works 
in Europe The works have their own harbor com- 
municating with the Rhine 

It is well known that the oldest specialty of the 
Essen works is the production of crucible steel, which 
is made in closed crucibles from raw materials, and 
poured by hand from these crucibles into ingots, which 
weigh up to as high as 85 tons each. These ingots, 
even in the largest sizes, are absolutely homogeneous 
and close-grained. Therefore, crucible steel is used 
for all purposes where reliability is the first consider- 
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and there is no doubt that the wonderful develop- 
ment of the concern and its worldwide fame have 
been largely the result of this fundamental principle, 
as expressed by Alfred Krupp’s dictum: “In my fac- 
tory second-rate material will not be used and shall 
not be made.” 

In the accompanying illustrations are shown some 
characteristic views of the various parts of the Krupp 
establishments. One of these shows a 5,000-ton hy- 
draulic forging press used in forging of heavy ingots 
down to the required shapes ready for machining. 
This press is shown at work on an 80-ton ingot. Its 
anvil block is movable, and its crosshead can be ad- 
justed. It has a three-cylinder accumulator, capable 
of varying the pressure from 200 to 300 and 600 kilo- 
grammes per square centimeter. In the Essen Works 
alone there are about seventy hydraulic presses, the 
largest being a 7,000-ton press for bending heavy 
armor. 

Another view is taken in the open-hearth plant, 
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Perhaps the Krupp Works is best known for its pro- 
duction of high-class ordnance, which for several dec- 
ades it has manufactured in large quantities and with 
uniform excellence. One of our iilustrations shows 
Gun Shop No. 1, where the heavy naval and coast- 
defense guns are finished, and where breech locks 
are assembled and fitted. There are ten large work- 
shops alone for machining and finishing guns and 
breech mechanisms. They have an aggregate floor 
space of 5% acres, and they contain altogether about 
700 machine tools. 

The large quay crane shown in another illustration 
is located at Krupp’s Germania Shipbuilding Yards 
at Kiel. The crane, which is built of steel, has been 
tested up to 200 tons capacity, and it is used for 
handling heavy machinery, boilers, guns, etc. It 
stands on three legs and carries a top platform, 
which, in turn, serves to support the horizontal swing 
ing arm, which can be traversed in a complete circle 
The arm carries two traveling trolleys, the smaller 
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150-ton crane at the Krupp shipbuilding yards at Kiel. Capacity, 45 tons at 


125 feet radius and 150 tons at 76 feet radius. 


Two 40-ton ladles casting open-hearth ingot for a large 


armor plate. 
































80-ton ingot being forged under a 5,000-ton 
hydraulic press. 


ation, where a sudden rupture would lead to the most 
serious consequences. Hence, it is an ideal material 
for the manufacture of guns, rifle barrels, armor- 
piercing shell, and for the more important structural 
parts of locomotives, stationary and marine engines, 
and hoisting machinery; it is also used for large rolls, 
for the manufacture of armor plate, and other mill- 
ing purposes 

Next in importance is the production of open-hearth 
steel, the manufacture of which was first introduced 
in 1869. The growth of the open-hearth plant has 
been steady and on a vast scale, five different shops 
having been established in this department. The latest 
and largest of these contains ten furnaces of from 
25 to 30 tons capacity; and in the whole of the five 
shops there is a total of thirty-five open-hearth fur- 
naces with a total capacity of 625 tons. These five 
open-hearth buildings alone cover an area of over 
$2,000 square meters. 

From the very beginning it has been a principle 
at the Krupp Works to put quality above quantity; 


Casting an 80-ton ingot. This ingot called for 1,768 crucibles, operated by 490 men, and took 80 
minutes to cast. 
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and shows the casting of an open-hearth nickel-steel 
ingot for an armor plate. The metal is tapped from 
the furnace into two ladles of 40 tons capacity each, 
which are picked up by two 75-ton traveling cranes 
and brought over the mold, into which the metal is 
run direct through a vent in the bottom of the ladles. 
One of the most interesting of our illustrations is that 
taken in the crucible steel plant, which contains sixty- 
eight gas generators, eighteen heating and seventeen 
smelting furnaces. Here ingots have been cast weigh- 
ing as much as 85 long tons, from crucibles holding 
90 to 100 pounds of metal each. The great shaft 
shown in another illustration, which is 150 feet in 
length, was forged and turned from an ingot weigh- 
ing 80 tons. To cast this ingot required the contents 
of 1,768 crucibles, handled by 490 men, the operation 
of casting taking, altogether, 30 minutes. This shop 
is served by four traveling cranes with an aggregate 
capacity of 173 tons. The crucible plant connected 
with the foundry has a capacity for making from 2,000 
to 3,000 crucibles per day. 


one for loads up to 45 tons at a radius of 125 feet, and 
the larger one capable of handling loads of 150 tons 
at a maximum radius of 76 feet. The track on which 
the trolleys run is 132 feet above mean water level 
All traveling and hoisting operations are cont 
electrically from the operator’s cab, which is located 
inside the beam above the platform 

The vast scale on which the Krupp Works have 
been laid out is shown by the following statistics of 
the working plant, as installed in the sixty-odd depart 
ments: There are about 6,500 sundry machine tools 
and other workshop machines; 21 trains of rolls; 155 
steam hammers; 21 transmission hammers; 74 hy 
draulic presses, including 2 bending presses of 7,000 
tons pressure and 2 forging presses of 5,000 and 
000 tons pressure respectively; 200 stationary steam 
boilers; 74 locomotive steam boilers; 539 
gines of from 2 to 3,500 horse-power and aggregating 
59,059 horse-power; 1,361 electro-motors, aggregating 
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over 20,000 horse-power; and 725 cranes of from 400 
to 150,000 kilogrammes lifting capacity. 
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1. On September 30 the comet showed a well-marked 
fan-like tail. 

















2. On the next night the tail had almost disappeared, 
giving way to a few streamers. 

















8. On October 15 another most remarkable chang®é 
occurred. Note the cloudy masses near the head. 

















1. On November 18 the tail showed a wave-like form 
with many diverging streamers. 


THE PECULIAR BEHAVIOR OF MOREHOUSE’S COMET. 
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These waves, tiny though they are, exert a pressure 


on any object on which they fall just as the ocean 
waves exert a pressure when they pound in on the 
sands of the shore. The pressure of sunlight on ordi- 


nary objects is excessively small, but if the bodies 
become smaller and smaller so that the surface be- 
comes relatively larger with respect to the mass (the 
mass decreases as the cube, and the area as the square 
reached in the 
repelled 


by the pressure of the sun’s light rather than attracted 


of similar dimensions) a point will be 


subdivision of matter that particles will be 


by the force of gravity This is the present accepted 


explanation of the cause why the comet’s tails point 


always from the sun, nor is it an idle theory with no 
Nichols and Hull 


have been able to make an artificial comet's tail in the 


practical backing, for Professors 


laboratory by the pressure of light But while this 


pressure theory explains the general behavior of 


comets’ tails, it fails to give the cause of the sudden 


outbursts and changes in brightness and directions 


observed in the Morehouse comet The sun, by its 


heat, undoubtedly starts activity in the comet nucleus, 


and this activity increases as the comet approaches 


closer and closer to the sun Just how the head be- 


haves and how it gives forth particles to form the 
tail, are problems which science at present cannot 
solve The splendid photographs of this our latest 
comet taken by Prof. Barnard, will go a long way 


toward helping us explain the riddles of comets and 
their tails 
- 2-0-2 - 
4 $500 Prize for a Simple Explanation of the Fourth 
Dimension. 
A friend of the 
remain unknown, has paid into the hands of the pub- 


ScIENTIFIC AMERICAN, who desires to 
lishers the sum of $500, which is to be awarded as a 
prize for the best 
Dimension, the 


popular explanation of the Fourth 
object being to set forth in an essay 


the meaning of the term so that the ordinary lay 


reader can understand it 

Competitors for the prize must comply with the fol 
lowing conditions: 

1. No essay must be longer than 2,500 words. 

2. The essays must be written as simply, lucidly 
and non-technically 

3. Each 


with a pseudonym. The essay must be 


as possible 
identified 
inclosed in a 


essay must be typewritten and 


plain sealed bearing only the pseudonym 


With the essay should be sent a second plain sealed 


envelope 
envelope, also labeled with the pseudonym, and con- 
taining the name and address of the competitor. Both 
these envelopes should be sent to “Fourth Dimension 
Editor, ScientTiri¢ New 
York, N. ¥.” 

4. All essays must be in the office of the Screntiri 
April 1, 1909. 
5. The Editor of the Screntiri 


AMERICAN, 361 Broadway, 


AMERICAN by 
AMERICAN will re- 
tain the small sealed envelope containing the address 
of the competitor and forward the essays to the Judges, 
who will select the prize-winning essay 

6. As soon as the Judges have agreed upon the 
winning essay, they will notify the Editor, who will 
open the envelope bearing the proper pseudonym and 
true name The 
petitor will be notified by the Editor that he has won 
the prize, and his essay will be published in the Scren 


AMERICAN 


containing the competitor's com 


riFl 

7. The Editor reserves the right to publish in the 
columns of the Screntiric AMERICAN or the ScrentTiric 
AMERICAN SUPPLEMENT three or four of the more 
meritorious essays, which in the opinion of the judges 
are worthy of honorable mention 

Prof. Henry B. Manning, of Brown University, and 
Prof. S. A. Mitchell, of Columbia University, will be 
the judges 
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If it is a fundamental axiom that an organism 


specific structure 
that 
process of reproduction: for 


actively asserts or maintains a 


and specific activities, it is clear nutrition it 
self is only a constant 
the material of the organism is constantly changing 
In enunciating this principle before the recent meet- 
British Association for the Advancement 


of Science Dr 


ing of the 


Haldane pointed out that not only is 


there constant molecular change, but the living cells 


are constantly being cast off and reproduced. "It is 
only a step from this to the reproduction of lost parts 
which occurs so readily among lower organisms; and 
a not much greater step to the development of a com 
plete organism from a single one of the constituent 
cells of an embryo in its early stages In all these 
manifestations of the funda- 
The repro 
duction of the parent organism from a single one of 


facts we have simply 


mental characters of the living organism. 
from the body see! 
Heredit 
is sometimes metaphorically expressed, o! 


its constituent cells separated 


to him only another such manifestation 
or, as it 
ganic memory, is for biology an axiom and not a prob 
lem. The problem is why death occurs, what it really 
is, and why only certain parts of the body are capable 


of reproducing the whole. 
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The r of Handy Man’s Workshop will be glad to receive any 





hints for lepartment and pay for them if avai 


AN INEXPENSIVE ICE YACHT. 
BY It, G. BAYLEY 

The following description of a junior ice yacht is 
not taken from a published article, or a design sug- 
gesting how to make a good boat, but is a description 
of one which has been aiready made, and proven a 
marked success. While there were many boats along- 
side, made of all manner of designs and material, from 
the first-class boats designed by experts to the yachts 
made by the farmer boys, from fence rails and ice 
skates, with a table cloth or bed sheet for sails, this 
particular one outclassed them all, for speed at any 
rate. 

The material can be easily procured, in most cases 
from the lumber pile in the back yard or wood shed 
But in any case it should cost but a few dollars com- 
plete 

The general view of the yacht is shown in Fig. 1, 


with the various parts lettered to correspond with 
the details on Fig. 2, and the plan of boat shown in 
Fig. 3 

The backbone A is made from 3 by 4-inch pine, 


notched where shown, for the cross arm or runner 


plank B and the rudder K. The cross arm B is made 
from 2 by 8-inch timber. Two parallel saw cuts are 
ripped up the ends, 3 inches apart and 2 feet in 
length, one foot of which is cut away as shown. The 


other foot is to give pliability to the boat, should the 


side runners strike any object, when racing. The 
by 44-inch recess at either end is to fit over the piece 
marked F’, which bears on the upper side of the run- 
Holes for 14-inch bolts are bored and drilled 


ners G ; 
through each, as indicated Find the middle of the 
cross arm, and secure it to the backbone with spikes 
A notch for the mast, one inch deep, is cut in the 
backbone with a chisel, and a *%4-inch hole is bored in 
the end for the rudder 

The side frames C are made from hardwood cham- 
fered at one end, 4% inches in one foot. Care must 
be taken to make them right and left, or else cut the 
notches at the other end, the last thing These 
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notches must be carefully cut, to escape the free ends 
of the cross arm when they spring. Referring to Fig. 
3, their location will be seen. Secure the chamfered 
ends 18 inches from the end of the backbone, spread- 
ing them 5 feet 8 inches apart, on the cross arm B, 
and nailing them to the 3-inch tongues with a single 
nail driven from the top, and with small toe nailing 
Holes should be bored for the former. The flooring 
T can be made from almost any kind of boards nailed 
to the sides C, and finished off with nailing strips D, 
1 inch square. 

The side runners G are made from 2% by 2% by 
3/16-inch angles, though a piece of steel or iron, bent 
into shape, or even an old pair of skates will do. The 
heel and toe should be rounded off at the corners, the 
point 


bearing edges being sharpened to a 45-degree V 

The rudder blade K is made from a piece of steel 
2% by 3/16 or \% inch thick, served in the same way 
as the side runners. A %\%-inch hole is drilled as 
shown, for the jaw of the rudder stem H. The stem 








The mast and gaff rings and detail of the mast head. 


H had better be made by a blacksmith, from “4-inch 
round iron, flattened and split at the lower end to 


take the runner K. Two small holes are drilled a lit- 


tle above the jaw, for 3/16-inch bolts, to connect the 
wooden block J, which is in two parts, and nailed to- 
gether when in position, clearly shown assembled in 
Fig. 1. A block of wood E, 1% by 4 by 11 inches 
long, tapered at the ends, is secured in position over 
the rudder stem, and the small plate 7 screwed down 
before the tiller L is put on. 

The tiller is made from a 
tened at the end, and provided with a square hole, to 
fit the end of the rudder stem H. The other end can 
be wrapped with string or cloth to make it comfor- 
table for the hands. Eight screw-eyes M, shown in 
Figs. 1 and 3, can be used to fasten the free ends of 


5g-inch round iron, flat- 


the ropes. 

Fig. 4 shows the spars and plan of sails. The latter 
can be laid out on the floor of a room, using the cor- 
ner to get the right angle necessary. The jib O isa 
right-angled triangle, having complementary angles 
of 30 and 60 degrees, but it will be well to lay out 
the sail by using the sides, 3 feet 9 inches and 6 feet 6 
The mainsail N is laid out in the same manner, by 


97 


using the corner of the room to obtain the right angle, 
and stepping back from the wall 10% inches and 2 
feet 3 inches, to obtain the intersecting points. Al- 
lowance must be made for turning over, and eyelets 
can be worked in, about 12 inches apart. The sails 
can be made from ordinary sail cloth, linen, or, as in 
this case, of linen floor covering; care being taken to 
get the seams as shown, or the sail will not hang well. 

The gaff P and the jib-boom Q can be made from 
dowel sticks or light curtain poles. A rope can be 
used in place of the jib-boom if desired. The main- 
boom FR can be a pine stick, about 1% inches in di- 
ameter by 8 feet in length. Make the mast from 
spruce or yellow pine, 2% inches diameter at the 
heel, tapered at the top to about 1% inches The 
heel is to be shaped to fit the 2% by 1'%-inch mortise 
in the backbone A. With a pair of wire nippers and 
pliers, the mast hoops and sail rings can be made from 
copper wire. Holes should be bored in the ends of 
the booms and gaff for a ring, as illustrated 

Five small sheaves or blocks, with screw attach- 
ment, are connected at various points, marked U in 
Figs. 1 and 3, for the sheets and halyards, the free 
ends of which can be fastened to screw-eyes. Holes 
can be bored through the masthead for these ropes, as 
shown in the sketch, instead of using blocks, although 
the latter will give more satisfaction 

The shrouds and stay for the mast are fastened to 
the latter, about 1 foot from the top, and @rawn 
through the screw-eyes when the mast is set up. The 
mainsail and jib are drawn up by ropes passing over 
sheaves or blocks U, and fastened to cleats, or else 
screw-eyes, on both sides the lower end of the mast 
About 65 feet of rope will be necessary all told, which 
should be of the finest quality for the mast shrouds 
and jib-sstay. The pennant can be either attached to 
the head of the mast or at the end of the gaff P 

When sailing on smooth ice, the runners should be 
set to a sharp edge, but when the ice is soft, the 
edges need to be dulled a little. The mainsail need 
seldom be swung out of line too much, and great care 
should be taken when sailing before the wind. It 
will be well to take a few lessons before venturing out 
on too large a sheet of ice 

While it is a nice thing to be able to sail an ice 
yacht, it is a useful, and often necessary, accomplish 
ment to know how to stop one. The boat should be 
thrown up into the wind, i. e., turned around to face 
the direction of wind, and the rudder turned at right 
angles to the side runners G. When turning around 
to go in an opposite direction, a firmer hold should be 
taken, to avoid accident; it being no unusual sight 
to see a novi-e flung out of the cockpit at a tangent, 
and skimmed across the ice on all fours. 
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Plan view of the frame. 





AN INEXPENSIVE ICE YACHT. 
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not necessary when crossing an air-hole less than 
forty or fifty feet, as the speed of the scooter, with a 
good wind, is sufficient to carry her across and out on 
the ice again in jig time. This ability to pop in and 
out of the water constitutes a novel sensation and 
makes scootering a very fascinating sport 
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SAIL PLAN OF THE SCOOTER. 
Notwithstanding appearances to the contrary, they 


are a very speedy little craft and can make 30 miles 
an hour in a good steady breeze, running up to over 
puff 

The cost of a scooter is between $100 and $125, but 


built at 


50 in a heavy 
could be 
about $50 

The accompanying 
14 feet in length and 4 feet beam 


they home by an amateur for 


scooter shown in the plans is 


The sail area may 
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CONSTRUCTION PLAN OF THE SCOOTER. 
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be from 80 to 130 square feet, according to speed re- 
The sail area 
in the plan is 114 feet and should make a good aver- 


quired and local weather conditions 


age rig. The construction is fairly heavy, making a 


racing it could be light- 


7 


serviceable boat For pure 


ened considerably Study the plans carefully before 
beginning work. 

The first step in construct- 
ing the boat is getting out 
the side planks and spring- 
ing them around “molds,” 
which are simply temporary 
forms, to hold the elemental 
construction in place until 
it can stand alone and keep 
the boat in shape. The in- 
ner side planks are of %- 
inch white pine and of the 
dimensions shown in Fig. 
A. The molds are next 
made, of %-inch pine, and 

? dimensioned according to 
Fig. A. The curves are arcs 

“ of circles and care should 
be taken to get the sides 

j perfectly plumb, or else they 

will throw a twist in the 

| ; side planks, and the upper 

ee edges will not lie in the same 

- : plane. The transom is %- 


and the 
oak, size as shown in Fig. B. 


inch oak stem of 


It has a double rabbet. The 
inner is for inside plank 
and the other for the outer 
or covering plank. Screw 


the side planks to the stem 
them around 
The 
from the 


and spring 
molds are 
head. 


Put the boat upside down 


the molds and screw to transom 


and 12 feet 
rough form 


spaced 2, 4, 7, 10 stem 
This gives the 


on three saw horses and spring on the oak keel, which 


is 4 inches wide and % inch thick. This makes a 
fair line for the frames, which are next put in. Make 
them of oak 1% inch thick and 1% inch deep, in- 


creased to about 2 inches along the center line of 
bottom in cockpi They are spaced 10 inches on cen- 
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ters. Beginning, start the spacing 5 feet from the 
bow and 3 feet from the stern in order to come right 
for the cockpit opening. Then turn the boat over 
and put in the deck beams by the same method, They 
are 114 x1%4-inch spruce spaced 10 inches and fast- 
ened to the side and ribs by oak braces % x 4 inches, 
securely screwed together. Fig. C shows this clearly. 
A sill or stringer of 1144 x 1%-inch spruce is run along 
cockpit side and a backing piece at the forward end 
is put in to take the curve of cockpit coaming. Posts 
are put in at the places marked P, to bind the deck 
and bottom together. The mast step is now put in. 
It is of oak, 2 inches deep and 5 inches wide, jogged 
over and % inch into four frames and securely fast- 
ened thereto. A backing piece of oak 14 x8 inches 
wide is also put in between two deck beams to take 
the strain of the mast. Now turn the boat bottom up 
and proceed to plank her. The planking is of white 
inch thick laid in straight strips 4 inches 
wide. It is fastened to the frames with either brass 
screws or 114-inch galvanized nails countersunk and 
puttied. The bottom is then carefully planed and sand- 
papered smooth, the seams calked with two threads 
and the whole given three coats 


cedar % 


of candle wicking 


of good lead paint. The runners are next put on, 
and with these be very careful. See that they are 
absolutely parallel and of the correct rocker and 


bevel. The distance between centers of runners should 
be 2 feet. They are of oak and shaped as shown in 
Figs. E and F. The runner commences 3 feet from 


the bow and runs aft 814 feet. It is 2 inches deep 
amidships and reaches up at the ends. The middle 
6 feet of the runner should have a rocker which is 
the arc of a circle with 14-inch curve tn 6 feet. Re- 
ferring to Fig. F, the outer edge of the oak stands 
plumb and is 2 inches wide at planking, tapering to 
The runner plank is fastened on with 
top of every frame. 


1 inch at face. 
¥%x4-inch iron bolts set up on 
Carefully face up the runners by laying a straight 
edge across them both and fitting a bevel board. The 
bevel of the runners is 114 inch in 6 inches or about 
11% deg. Put on the shoes, are of 4x 1-inch 
steel and 7 feet long. Bend them at ends so there 
will be no undue strain upon the screws, which are 
1% inch, No The screws should be counter- 
sunk until they are flush with runners, and their 
slots lie fore and aft. The steel shoe should be very 
smooth, with sharp, square edges. 

Now turn the boat right side up and start finishing 
An oak partner piece 4x5 


which 


10 size. 


up the deck and cockpit. 
inches is laid on center line of deck. A 3-inch hole is 
bored for the mast 4% feet from the bow. The bow- 
This is of spruce, of the dimen- 


bolts as indi- 


sprit is next put in 
sions shown, and fastened with three 
cated in the plan. 

The deck is now laid. 
or cedar laid in about 
treated same as the bottom 
ing is sprung in. It is of oak scant %4 inch thick, 4 
inches wide, and stands 2 inches above deck. Fasten 
to stringer with 14-inch No. 10 brass screws counter- 
sunk and plugged with oak plugs. Lay a light floor- 
ing of pine in the cockpit in 2%4-inch strips % inch 
apart. 

Now plane up the edges of the bottom and deck flush 
with the inner side plank and then put on the outer 
side plank. This is of %4-inch oak and comes flush 
with the deck and bottom. It is also carried around 
the transom, thus covering up the raw edges of the 
ends. 

Now for the rig. All spars should be of straight- 
grained spruce. Mast 10% feet from step to truck, 
9 feet 8 inches above deck, and 9 feet 3 inches from 
deck to center of band at top. To be 1%-inch at 
head, 214 inches at gaff, and 3 inches at deck. Make 
all the spars with a swell or barrel taper. Boom 14 
feet, 1%, inch at ends, 2 inches along middle. Gaff 
6 feet 2 inches, 114 inch at ends, 1% inch in center. 
Jibboom 8 feet 2 inches, and about 1% inch tapering 


This is of %-inch white pine 
4-inch strips fastened and 
Next the cockpit coam- 


to 1% inch at ends. Fit wooden jaws to gaff and 
boom and use six mast hoops. A sliding rig is neater 
but would cost a little more. Use a single %-inch 


wire shroud with turnbuckles, the chain plate of steel 
%x1i1x7 inches long, to be fastened with rivets 
through the side planks. Eight small *<-inch bronze 


yacht blocks are needed and can be obtained from 
a yacht chandler. Rigging to be of *%-inch rope. The 
Sails should be of about No. 4 yacht duck. The main- 


Sail to be fitted for two reefs, the first taking off 22 
inches and the second 24 inches. Have a permanent 
forestay and put the jib on with snap hooks. For 
reefing, get two extra jibs as shown in sail plan and 
set them with a small sprit, if necessary. 

The boat may be finished all over with three coats 
of spar varnish or painted white with buff-colored 
decks and varnished cockpit and coaming, which 
Makes a very good finish. 

ee am 
A CEMENT GRINDSTONE. 

A grindstone made from one-half best Portland 
cement and one-half silica sand may be used in grind- 
ing glass to take the place of the wheel caster. The 
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materials must be thoroughly mixed and evenly 
tamped. The advantage of this stone is that when 
properly made there wiil be no hard and soft spots, 
and it will grind glass without scratching. The cost 
is about ten per cent of that of the common grind- 
stone. The Onward Manufacturing Company, of Me- 
nasha, Wis., to whom we are indebted for this infor- 
mation, has been using cement grindstones success- 
fully for a year. 
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FURTHER DETAILS OF THE HOME-MADE VACUUM 
CLEANER. 


BY W. J. ¢ 


The following particulars regarding the construction 
of the vacuum cleaner described in the issue of No- 
vember 7 will answer some of the questions received 
regarding the apparatus: 

The pressure of water in the pipe B has no effect on 
the amount of vacuum obtainable. This depends on 
the column of water in the pipe H, which, as stated, 
must be at least 34 feet from K to L. This distance 
corresponds to the height of the barometer, or in other 
words, to the weight of the atmosphere. The best and 
most economical method of controlling the water sup- 
ply is to place a tank, similar to the ordinary bath- 
room tank, above the apparatus and control the amount 
of water through a valve. The tank would get its sup- 
ply from the house mains through a float-operated 
valve. 

The apparatus described in the previous issue was 
meant to supply a small private dwelling where not 
more than one or two openings would be in use simul- 


taneously, and if required for a larger installation 


must be increased in size. 
The nozzle A 


is a standard size nozzle and can be 
used if desired for larger in- 
stallations by changing the 
bushing F to correspond to the 
increased size of the pipe C 
and using the proper opening 
at B. The pipe H when in- 
creased must be attached to 
the nozzle by means of a coup- 
ling which in turn is screwed 
on the outside of the nozzle, 
the latter being turned and 
threaded to suit. The nozzle 
described has a %-inch hole at 
this point and can stand being 
bored to 1 inch, as the metal 
is pretty heavy. 

The reservoir mentioned is 
not absolutely necessary. Most 
of the dust is carried over and 
goes down with the water and 
only the larger particles will 
drop in the reservoir. If the 
latter is omitted, an opening 
must be left in the lowest part 
of the pipe C through which 
this dust is removed. 

The efficiency of the apparat- 
us depends in the first place on 
the joints in all pipes being ab- 
solutely airtight. If pipe with 
good threads, fitting tightly, is 
used and made up with red 
lead in a proper manner, air 
tight joints may be expected. If it is necessary to 
make a bend in the pipe H at a point 10 feet below K, 
45-degree ells should be used to make it as gradual as 
possible. In figuring out the size of the pipe neces- 
sary for any size machine the starting point must be 
the sum of the areas of openings in use. This will 
give the area of the pipe C. The seal pot M can if de- 
sired be dispensed with if the pipe H jis connected to 
the waste water connection. The dimensions of all 
pipes are inside. This holds good in all cases up to 
14 inches when outside diameter is usually given. 

The quantity of water will depend of course on the 
size of the machine. The following formula will be 
found accurate enough for all purposes: 

g—28 Va 

g—gallons of water per minute and d=diameter of 
pipe H in inches. The amount of vacuum necessary 
for ordinary cleaning purposes should not be less than 
15 inches, but for light work such as walls, hardwood 
floors, etc., satisfactory results can be obtained with 
8 to 10 inches. The higher figures are necessary where 
heavy rugs, carpets, and similar articles are to be 
cleaned. 

The cleaning implements are far too numerous in 
design to describe and can be procured on the market 
much cheaper than they can be made at home. 

As regards mechanical efficiency this apparatus 
will create sufficient vacuum to do all necessary 
cleaning, but it has a fixed volume, therefore its volu- 
metric efficiency is less. The apparatus is intended 
not to supply a cleaning system for hotels, 
churches, and buildings of such a character, but is 
thoroughly capable of cleaning private dwellings. In 











THE HOME-MADE 
VACUUM CLEANER. 


clubs, 
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a pump plant, for instance, its cleaning power can be 
increased by running the pump at a greater speed and 
thereby taking care of a larger number of openings, 
of course up to a certain point. In the water system 
nothing is gained by increasing the flow of water in 
the pipe B. Therefore if the capacity of this apparatus 
is to be increased the only method of doing so is to 
increase the size of the pipe C and all other fittings 
accordingly. For large installations this would mean 
a considerable increase and therefore render the ap- 
paratus impracticable. 
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COASTING SKATES. 


BY L, GESSFORD HANDY 





There are more ways than one of enjoying an icy 
hill. The accompanying illustrations show a pair of 
coasting skates. well made by 
any amateur at 

The base 1 is of hard wood and is 20 inches long 
It is 3 inches wide at the middle, and tapers to 1 inch 
at either end. It is 1% inch thick and dressed off 
on the under side, as clearly shown at 2a, leaving a 
flat section % inch wide along the center line. The 
curved upward, and a strap of iron 


These skates can be 
little or no expense. 


front end is 
or thin steel 2 is fitted to the flat section and serves 
as a runner The ends of the runner are turned 
over upon the top of the base and held by screws. No 
screws are necessary in the bottom. In use the ball 
of the foot rests at a point approximately midway 
in the length of the skate. A stiff strap, 3, preferably 
of metal and designed to fit over the toe of the shoe, 
is screwed or otherwise secured to the base at this 
point. This strap may be wrapped with padding if de- 
sired, but if properly shaped the padding is not neces- 
sary. A U-shaped iron is fixed to the base as 
shown, so as to prevent sidewise movement of the 
heel. 

It will be 


as 4 


appreciated that these skates may be 





COASTING SKATES. 


readily removed from the feet after a coast down 
hill, and as readily readjusted at the top of the hill. 
To facilitate the use of the skates, a guide rope 5 is 
used. The opposite ends of this rope are secured 
to eyes, one in each of the skates at the forward end. 
When is grasped in one or both 
hands, and held taut from the eyes. 

0 oe 

REDUCING THE RANGE OF A RIFLE. 


BY AUGUST MENCKEN, 


coasting, the rope 





The country has recently been flooded with old 
model Springfield rifles. While these are very fine 
guns, they have too long a range for use in a thickly 
populated region As the could not use a 
rifle that carried over two hundred yards, he reduced 


writer 


the range by the following method: 
Taking an empty regulation shell, 0.45 caliber, the 
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Revolver 
=a Cap 








REDUCING THE RANGE OF A RIFLE. 
head that a 0.44 caliber revolver 
cartridge would fit snug. Then the head of the regu- 
lation shell was turned out, so that the head of the 
revolver cartridge would be flush, as shown in accom- 
The writer is using these cartridges 


was bored out so 


panying sketch 
up to a hundred yards with good results 
ome >-t-> a 
THE NEXT ISSUE OF HANDY MAN’S WORKSHOP. 

A special automobile number of the ScrentiFic 
AMERICAN will be published next week and will contain 
a large Handy Man’s Workshop Department 

How to convert a buggy into an automobile 
how to build a portable automobile house will be ex- 
plained in detail. In addition to this there will be 
many valuable hints on emergency repairs. 

We have not been able to find room, in the present 
number, for the promised article on the hand-operated 
motor sled, but expect to publish it in the first issue 
of Handy Man’s Workshop following the automobile 
number. 
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i ices 10,000 tons of water «lace ship in 
1 bala 1d the displaced water at other 
‘ ular beam at same distance from 
I d tl two wi balance Put th 
yg f water ir la 10,000 tons and set 
I ind as part stated it ‘the water 
d throw! lear « r the moon.” I have 
this ut further than a concise state 
t of problem would require, but do it to 
! spirit of th irgument, and hope 
u how s where we are both wrong, as 
rtain think we are 4. The argument is 
tata in u I I e, and was discussed 
i I igtt ‘ Notes and Queries some 
t) 4 t juestion can to us In terms 
t identical to those of your letter and the 
ng r friends which discredits 
ssibilit fas y's being supported by s« 
i ju t juid, may be consoled t 
that it ted a mewhat heated arg 
g 1 f ir specialists, who ar 
s tised troversialists ir such 
s W ‘ d physics \ 
ning s ject is entirely sound, 
‘ I t ha quoting ther you 
t ! thetical mditior irising if 
1 d or side of a ba 
i g vat th t r I 
ti t that if i I) l 
iZ W placed i 1 drydock of so nearly 
s s! ind si that it were at no 
i than 1/100 of an inch away from 
the | and that 1/100 of an inch thick space 
i water » t the load waterlir f 
! s w“ i vy float (a ga 
f w d t gin to fill such a 
isé I Dreadnought it 
4 1 tak 0 gal s at tl very least, but 
is the point, and may bh 
it ig r rt gallon of water 
, tl sl it is t difficulty 
Z rt iwa f I t idea f balanced 
veig that uses so I troversy on 
t su oO is i ined to think that the 
s weight of the ship must squeeze out 
tl m of water and st the bottom 
forg g the pressure due to head, which is 
d dent of the thickness tl film It is 
t that the weight of water dis 
| a floatir ship is equ to the total 
weight f the ship, i the ship weighs as 
I I s tl juant of wat which would 
f the space ipied by its submerged part 
ere the ship + there What would balan 
t st in y er 
i which it fi t 
tl n 
‘ d t} . 
d dw \ 1 to be there filling 
x r | to tl same vel ir I 
at the hottor dock the same 
hydros s is sed in the 1/100 
ineh the weight of the ship That such 
1 | may b resent in so thin a film to 
1 weigt f the ship is unquestior 
t i i ibsolut ixiom of | that 
t! I s f water is directly proportionat 
t its de ti vy regardless the shape 
size ! the mtaining vessel 
i i x a foot square and a 
water, and a pipe of only \% 
I ting from the top t ’ 
f id’ corresponding to 100 pounds 
I 1 inch | ) there will be 14,406 
I d ressu ttom of the box, ex 
ya f the box wert i foot square all the 
wa p t 233 feet and in exactly the 
i W suflicient hydrostatic pressure to sup 
port the ship may be transmitted in your 1/100 
inch filn You may therefore tell your friend 
that as far as purely hydrostatic principles are 
erned, he may safely claim that he can 
drink—not, w hope, at a sitting, but in a 
month or tw enough whisky to float a bat 


tleship 


asks Am I correct in 


(11077) J. ™M 























thinking that tl Mitchell lifeboat (a rough 
sketch of which has bee sent you under sepa 
rat ve! should pu isier against a heavy 
wind than th ifeboat at present In use on 
both des of tl t This boat, being 
vered and smooth, pulls fast with only four 
irs, draws very ttle water and easily steered 
weig 1,400 | seated for 24 persons 
It I to 1 ! 1 boat made on this plan 
xz gh to require 8 or 10 oars to propel 
that the pe boat ist be the hardest to pull | 
igainst a heavy wind with all the men offer 
ing resistance to the wind as they sit in their 
sitions; the ope boat must also offer a good 
dea f resistanc especially in descending a 
wav I would like to know how the weight of 
thi overed boat mpa with the open boat 
ft ime paci A. We should certainly 
that a f it as show ir tch 
Ww d } I r isily izainst a ind 
than th rdinary lif at, supposi be 
merged to the sar ! Whereas, for the 
poses f mpari it may be sidered 
gh is a rdir feboat with a lid on 
" w ld at rst sight yose that a boat 
that str ture would « heavier than an 
linar lifeboat qual capacity, but on ac 
t f the cigar-lik pe lending itself t« 
g test rigidity with least material, we should 
that your boat could be built with no more 
1 possibly even less, weight of material than 
in equivalent boat of older pattern 
(11078) J. T Will you kindly 
explain through your columns a phenomenon 
erved while looking at moving pictures? The 
wheel f rapidly-moving hicles sometimes 
ir me directior metimes in anothe 
d sometimes ar ationary relative to their 
axes I explain this as follows If the in 


fro 
eaves ar 
sp« ke 
with 


terval 


oc 
the i 
graph, th 

rive If 
it will see 
if longer, 
vehicle 
from the 
a discussi 
improveme 
phenomen¢ 
a moving 
There doe 
it can be 
ture of th 


(11079 






the spoke of a 
till the 


coincides 


m the moment wheel 


y certain position following 
upies that 


nterval between each successive photo 


position exactly 


en the wheel will appear not to re 
the interval is shorter for the wheel, 
m to revolve in a contrary direction ; 
it will revolve in the direction of the 
As this apparent absurdity detracts 


perhaps 
lead to 
explanation of the 
vehicle in 


certain 
involved may 


realism of 
on of the laws 
nts A. Your 
revolving wheel on a 
think, the correct 
any way in which 
inherent in the na 
apparatus 


pictures, 


m of a 
picture is, we one. 
not 
remedied It is 
ions of the 


Ww. 8S 


appear to be 


e mot 


) W asks Will you 





kind inform me what causes the compass to 
point north? Is it the influence of the North 
Star or the North Pole? Has the North Star 
iny influence or control over the compass? A, 
The magnetic needle comes to rest pointing 
north and south because the earth acts as if it 
were a great magnet 4 compass needle would 
come to rest pointing lengthwise of a bar mag 
net placed under the compass needle, just as it 
does under the influence of the earth. For this 
reason we think of the earth as a great magnet. 

North Pole and the North Star have no 

luence over the compass needle. 

(11080) L. G. McA. asks: Kindly ad- 
vise me in your Netes and Queries column if 
it is possible to intensify a thin negative 
which has fairly good details but is in such 
a condition because taken in such strong light, 
such cases as happen at the seashore in most 
amateur photographing If you can ve me a 








solution with operation for same, vour kindness 
wi appreciated by a reader The best 
int r we hav ever used j pared as 
I ws 


Solution No. 1 





Mercuric bichloride 240 grains 

Ammonium chlorid 240 grains 

Water, distilled 20 ounces 
Solution No. 2 

Ammonium chloride 240 grains 

Water, distilled.... 20 ounces 
Solution No, 3 

Part A 

Potassium cyanide 120 grains 

Water, distilled 12 ounces 

Part B 

Silver nitrate 12@ grains 

Water, distilled 4 ounces 


Add B to 


A, pouring in a little at a time, 


with stirring, to dissolve precipitate, as long as 

the precipitates dissolve lo intensify a plate 
I I ’ i 

soak it in Solution 1 according to increase of 


density d 





For full intensification soak 


esired 





ti completely whitened on the back side. 
Rinse and soak in No. 2 for a minute Rinse 
i Soak in Ne till the film is blackened 
ar all whiteness disappears Wash _thor- 
oughly and dry Some of the best printing 
negatives we have seen have been made by 
intensifying with these solutions No. 2 may 

used repeatedly, filtering when necessary 
Nos. 1 and 2 had better not be used more than 
mce for best results Be very careful with 
the potassium cyanide It is one of the most 
deadly poisons On no account put the fingers 
into the mouth after having them in the solu- 
tion, until they have been washed with soap 
and water Mercuric bichloride is popularly 
calied corrosive sublimats It too should be 


handled with care 


be kept w 


cannot hé 


(11081) 


both 


suicides 


solutions should 
and prospective 


them 


These 
here childrer 


ive access to 
A. I. 3 


says: 1. What would 


exerted at 


the force in pounds point A in 
Fig. 1, with the end of the rope fastened at 
point D and a force of 1,000 pounds pulling 
at point B, the other end of the rope? The 
direction of the two parts of the rope is 
such as to make the angles between A and 
D, A and B, and B and D 120 degrees each. 
A. The oree exerted at point { is the 


resultant 


If tl 


balance each 


Fig. 2 we 


ind angi 


Let side 


represent 


| 

| 

| 
the side 
three st 
rections 





force of D 1,000 pounds. 


and B, or 





*=707 Lbs. 





Cc 





explain the term “triangle of fo! es.” 
iree forces acting at the same point 
other, they are proportional to 

s of the triangle formed by any 
raight lines parallel to their di 
Example In triangle ipe of 
have angle ( equal to 90 degrees 

es A and D each equal to 45 de es 
1D or the hypotenuse, of the triangle 


a force of 1,000 pounds Then, by 
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f the following rule the other two] A. By the use of the bull’s-eye condenser, a/of varnish The kind of cloth to use is fine | driftwood powder You can, however, make 
ic and DC can be found Rule for lens which wilt focus the light of a lamp upon| linen; don’t let the varnish be too thick. driftwood for yourself, which will give a color 
= i triangles The side opposite an! the upper surface of the object. One of these (11091) H. H. H. asks: 1. In central | *4@! to = by dissolving — - copper 
- clus » gine « t e angle sug ace anies ¢ rose . 2 “a . water se a woode ai r this, since 
acut equals the sine of that acute angle | usually accompanie a meng on ; How « n station telephone exchange work, where they = ~ I n = n + “ ; 
“ ‘ > nuse of ‘ riangle . gli ‘ring of ar “it y . yercome ? : 7 : V ‘orrode a mete f ‘lace pleces © 
l multiplied by the hypotenuse of the triangle. | the glimmering of artificial light . ove . yn have party lines with as many as four ‘phones i - = de a = t - see é, ae 
ng é ‘ : , » light is rong » reflecting : . ‘ wor ndwise ir ie solution, and allo e 
1g Therefore A ¢ sine of D iD. |} A. If the light is too strong turn the reflec ©! connected with the switchboard with only two won ~ rok : in : . poly ai 
- . mi j » fie is i inate s ¥ . ‘ = oF ey are Ww saturate ren dry 
ly i DC = sine of AX AD | mirror till the field is illuminated to “iy es wires, how is the operator enabled to ring any r= ae + : ‘ and 
i ¢ | eve Shs > rlasses ¢¢ > £ ‘ alers . . . . lem, ane irow some yjleces upon f righ 
} From table sine of A and D or 45 deg 707 | eye: Shaded glasses can be had from dealer one of the ‘phones she wishes without disturb- | ‘~ ne o pl I . ‘ 
. ; se eae in microscopes which cut down and also color], mar : : fire They will show the colors of the burn 
Thet re AC and DC 707 pounds ave ing the others? I understand they use an , 4 anh et mee ehlontie atl 
e] . » lig arrees These : > r vray . 7 7 ng copper d youn of coppe ‘ ‘ e 
l, the light agreeably. These may be blue or eray.! asiternating current for ringing, and that the . + reat d f driftw 
9 asks: he is T are als« ade t ‘vy are pe ° . . Xt make a great deal of dr O04 
: ' (11082) C. J. H. asks: What is the | They are also mad so that they are deeper in phones are all alike in construction, that any |'™"*° * 
he most desirable formula for making soap bub color in one portion than in another, and Bienes of them could be aued te place of any (11097) F. S. J. asks: 1. Can you tell 
me bles I am in doubt in regard to the amount} Mlcer atpestenmns may be made of vga other one, that is, they are interchangeable, | moe what a wattless current is? How is it 
ps taf @ erine and soft soap to use and as to| tion. 3. Will the best pions or plate £1488) provided that the connections in the instru caused? A. The so-called “wattless current” is 
to : aE at eel .+|do for glass slips to use with a microscope of i ae o ri PPTs in , . ae ‘ . : : 
7 whether there were any other ingredients that} ©? *° £ “4 I ie <A he “tg fee: ment are properly changed Is this right the component of the total current which is 
: could be added to advantage. <A. A good soap| ‘!Xty-five diameters ¢ f not, whys A. ANY) Of about what potential is the current that in quadrature with the energy current It 
= bubbie solution is not to be obtained by simply | S°rt of glass will answer if it Is smooth It iS | i, ordinarily used to actuate the ringer move may be found explained in Sloane’s “Elec 
e, mixing soft soap and glycerine It is very dif-| better to buy the regular slips rhese rs ments? <A. The methods for selective calling | ¢ricians’ Handy Book.” which we send for 
h ficult to secure a good solution Only the} 3X1 inch and are polished on the edges. rhey upon party lines of telephones are divided by $2.50 2. Why do telephone companies always 
. purest oleate of soda, or the best white soap, | preren a much pee aye gS, ny smo, Miller into three classes: 1. Those employing | ground on a cold-water pipe? I know of a 
white Castile for example, can be used. Only| Of glass cut and left rough. 4 hat proper | step-by-step movements for completing the | caso where a lineman carried the ground wire 
yu the est glycerine can be used. Price’s gly-| tion should the liquid, zine and carbon be for a calling circuit 2. Those employing currents of past a hot-water pipe to @ cold-water pipe 
to cerine is reliable. The manipulation is tedious.| bichromate cell? A, A good bichromate mix | different directions or polarity 3. Those emM-| why not ground on a gas or steam pipe? 
+h If however, you w ish to undertake it. pro cure is compo d of water 100 parts, potassium | ploy ing currents of different frequencies for They are all connected to the ground A. We 
- ceed as follows: Take the purest caustic soda| bichromate 17 parts, and sulphuric acid 10) actuating the different signals, a harmonic sys cannot tell why telephone companies “always 
4 1 part, and dissolve in distilled water 40 to} Parts, all by weight The zine and the carbon tem. These several methods are fully dis-| round on a cold-water pipe,” since we have 
1g 50 parts. All parts by weight, of course. Take | ™4Y be - ne size which the battery jar will } cussed and described for 87 pages in Miller’s| just examined ours and find it grounded on 
it pure oleic acid. Set it for a few days in a; held. It is better to have a carbon on ea¢ < ‘American Telephone Practice,” which we send | the hot-water pipe. It is not proper to {fer 
ld refrigerator and decant the clear fluid, if a| side of the zinc, two carbons to each = | for $4, to which we would refer you for fur-| that a tning is always done in a certain way 
. separation takes place. Of this take 7 parts, | This gives a larger current and utilizes the| ther information. 2 In winding the armature | peecayse we have never happened to notic8 it 
it and mix with the soda solution. Shake till the} #cUlon on both sides of the zinc 5. How tol] of a D. C. shunt motor, to carry a current of | qone in any other way There is no reason 
ns reaction is complete. Now add water up to| make an induction coil which will not induce | cay ten amperes, is it necessary to select a |for grounding on oné . pipe rather than the 
t 350 parts with the previous water. To two| Current strong enough to kill a person. A.|size of wire that will carry ten amperes with other. Gas pipes should not be used because 
10 measures of the oleate of soda add one meas-| A 800d induction coil is described in SUPPLE-| out heating, or is one of a five-ampere capacity jof risk of setting fire, if a break occurs, 3. Is 
ure of Price’s glycerine. Run no risk with| MENT, No. 160, price 10 cents. It is not neces-| large enough? Does not the current, on enter-| there any point on the American coast where 
1 poor glycerine. Let this stand a few days in| Sary to injure one’s self with a large coil./ing the armature, separate, and flow half|ihere is no ebb or flow of tide? Is so, where 
= a cool place, and siphon off the clear solution, | A simple rule for safety = to put the lft} around one way, and half the other? And how is it? A. We do not know of any place where 
if which is to be used for soap bubbles. Some hand in your pocket or behind your back when} does the rule apply in the case of a dynamo? there is no tide There are places so situated 
e ' add a little ammonia to this, but it works well doing anything to the coil with the right hand,| 4. In a direct-current motor armature as or that a tide flowing one way meets a different 
h ; as we have given it if the coll is running. 6. What are the preserv-|dinarily wound and connected, the current | phase of a tide frem another direction and a 
t, ' | ing fluids used in the museums and labora-| divides at one brush and goes in opposite direc | very small change of tide results 
t f (11083) M. E. P. asks: 1. 1 am oper-| tories? A. Alcohol is the fluid ordinarily used| tions, uniting at the opposite side at the other 5 , 
a ating a single-phase light plant with about 8006| in museums for preserving specimens in jars] brush Each side carries but half the current, | (11098) G. A. R. asks: 1 A spark 
‘8 lights My transformer and lines are nearly | and bottles and thus need be wound with wire of a size Jeannot be passed between two electrodes sepa 
st all overloaded Could I raise the voltage (11087) R. B. asks: Could you please suitable for half the current. 3. Can you give | Tate d by a vacuum Are we to infer from 
s from 1,000 to 2,000 volts and use 200-volt ' ; : directions for recharging a battery of dry cells | this that a vacuum is a perfect insulator? 
: : : tell me why a lamp chimney becomes heated : ’ . + srfect vs id he ¢ rfect 
lamps in place of 100-volt, or would it be : : with a dynamo? About how many amperes A perfect vacuum would be a pertect i 
F when placed on a lighted lamp, glass being " »:sulator. 2. TI list ms arating . 
better to parallel the secondary coils in the} .. ee ; : - >| would you force through, and for how long? 'SU‘ator. <= e distance separating two par 
diathermanous for luminous rays of heat?}| ¢ . 4 ticl , be hal 1 Thi - 1 dists on 
transformer and still run 100-volt lamps and 4. A lamp chimney | as ante, teesmmnd) Is the voltage of the charging current an | “cles can be Ralvec iis second distance can 
; 7 ‘ ‘ Ct s heate ecause | . : Pree eae ’ 
change the generator to 2,000 volts? A. An ihiae de a. hae. dele ‘ . cntte® Seaiea: o gs, | essential factor? A. We have had no experi then be halved and so on—according to 
ere 18 & oO ss Oo lé e side So iaited P ‘ a 
additional generator to relieve the overload pee thie ghumeuphens te tha canta 000 ence in recharging dry cells with a dynamo or mathematics, infinitely—which would require 
oes e ef sa osphere » sun's rays z : ~~ , " ee . x . 
is a more natural solution of your difficulty in ateaniiiety gimmie Valuek’ iis per cent of otherwise, and do not think the game is worth | "finite time Yet practically it can be ac 
than to change all your lamps and trans lth a if th aes . thet thaw de not a seh the candle The voltage of the charging cur complished in a finite time How is this ex 
| e rays ¢ e sun, s¢ f e ) f “ A? ' : . 4 x . 
formers, since 2,000 volts is a much greater : : ane ‘> : rent should be about 2 volts per cell in series. | Plaine d A. It is quite true that mathemat 
i } I 1 the earth at all The fame of a lamp is lum ical zero cannot | reached by the successive 
strain or ¢ sul on everywhere ths 000). . . . " : 6 _ . " : ee * Ce o mt ‘ A) -ssive 
tr: th k.. agnor veryw - in 1, a inous from solid particles of carbon in the (11092) A, J. C. asks how to polish Siviaien of 0. cumber ty two, 6c bs. bateins 
volts is. 2 1at voltage is required to make : hs Py a ae in aiken Salen ane Y , ini rf . - Ss ‘ : ’ : 5 
a 15-inch spark, such as is given by a stati ae cals sadiat heat rhe gis . — Verman silver. A. Take 1 pound peroxide of a certain space But that need disturb no 
i rape % w cg pire? + Hae ak heel pts much of that heat, and by this it is/iron, pure, and put half of it into a wash |. 91, It fs easy to reach a. value lees than 
achine c = a _ — ; itself heated. There is no substance which can | basin, pouring on water, and keeping it stirred i f j 
ee the “a ve reauit o force a spark : - : : 4 ’ ’ any assignable value, and that is practically 
for 2 Itage . — ed t tot . park transmit all the heat which strikes it Glass | until the basin is nearly full. While the water . q oon ane, of . ieee 
through 15 inches of dry air under all circum-|, : ' ’ : ‘ BSED 1us in the case of our money When 
hen . abet send teite ah Pepertcens vecomes hot in the sun’s rays and crocus are in slow motion, pour off, leav- a sum has been halved successively till it is 
elas . . . Te) r . j , rr r > Re »s j © > . 
Institute of Electrical Engineers showed that | (11088) L. H. H. asks: 1. What size|ing grit at the bottom. Repeat this a second | reduced to less than one mill, the process 
: . ss —— 2 ti . uring o into ¢ er asi “les 3 ‘ , 
150,000 yolts were required to force a dis-| Spark should an induction coil give in order to eerag pe uring off = anothe basin. Cit — must end, since there is no denomination in 
’ pe ail : , bead out g f ‘ same » ¢ . F ie . : - ; 
g ch between points, and that a different| ive satisfactory service on a one-mile wireless it grit, and do the same with the other half. | which to express the value. Practically the 
! re was 1 ary if spheres, disks, etc.,| telegraph “line”? A. A coil giving a 4 or 6 When the second lot is poured off, the crocus probiem you present is a logical quibble, of 
; Dp 1 as necessary} spheres, sks, ete.,| t ‘ , ey , a a s wre |! ' ‘ 
f w ‘loved. We have from time to time| inch spark will work over a distance of one|‘™ ‘he first will have settled to the bottom; | interest only to mathematical quibbler 
' . ‘ gop, bo ar . , SY ie Oe pour off the water gently, take out the powder, There ought always to be comm s » back 
‘ published valuable papers concerning the work mile for wireless signals under ordinary circum “agi ggonne both 1 asialiinil aiiads ial en a) nmon sense bi 
of Prof. Trowbridge, of Harvard University,| stances. You will find a 4-inch coii des ribed | CTY 1 hye oe ats / paarer yore clear OF of logic, but unfortunately it is not always 
. in is direction. These can be had for ten|in SuprtementT No and one for a 6-inch | 8T", and dried, —~ ee re ean | plainly visible 
" 2 1 : t spark in SUPPLEMENT No. 1124, each 10 cents not get. If the silver work is very dirty, rub (11099 A £2 
: from, a static machine civine Ininch amak |2. What is a polarized relay? A. A polarized | ‘te mixture of powder and of! on with the pp Pee - ae: 2 Bow és 
pom 2 araaggt rage — nitty. Ser yegoeos -. ie lay ts one with permanent ‘wagnate so th it | fingers, and then it will be known if any grit they get this very low zero you speak of In 
5 ‘ such as is used in X-ray work, dangerous? th : piers eee i 2 ily ar ae oa . - ‘ jis on the work. If the work is not very black, February 10, 1906, No. 9887? A Absolute 
7 . ‘ 9 ; are " - e arme re is eas € 1 over as soo as : a ‘ 
Will it produce death? A. A discharge through “8 : . . a ads ltake a piece of soft chamois leather, and rub | 7¢ro is computed from the behavior of gases 
15 inches of air is a very dangerous current |the current starts. 3. Would a 150-ohm relay : , : Tete ‘ , : 
. ae onal , I a" |}such as used on commercial lines work on th | some dry crocus on, and when well rubbed, | When cooled Their contraction leads to the 
to encounter Any discharge from a_e coil | =“ as Use o e ere <s ‘ a I - . belief among scientific I he ? at 
; Pips : shake ot the le . e no e P : @ g 1 nen that all hea 
capable of giving such a spark should he | Above stated wireless telegraph line? A. We | shake « mn he leather, and let th I yopralline-n would be gone f atter if i re cool 
1 aps > pres ‘ pe | think 1 150-ohm relay will b ufficient for a loff that is not used, or rub it off with a brush , e gone from matter it were cooled 
T nl St fé li¢ is no o ‘ { i i ov 0 . a) . e 5 c v . | oO y eg Z re le ‘oO. 2 y t is ‘ 
i t avoided. The only safe rule is not to touch citaien Jal 1 Do not put down the leather in the dust to 459 deg. F. below zer 2. What is th 
t the secondary while the coil is active; and if| @!stance of one mule (11098) J.V.B Ie it i lowest natural temperature known, and th 
> , ’ , y Je e ‘ . Says: | a scien- ; ‘ , 
; necessary to touch any part of the apparatus, (11089) G. W. S. asks: 1. What causes — says . & lowest artificial cold yet produced? A. The 
to place the hand not in use behind the back.| the percentage of oxygen in the air to remain tiie fact that when a fluid feowe S from an jowest thermometer reading ever reported upon 
) \ No circuit can then be made through the/¢onstant when such enormous quantities are omg as sootemennns aperture for example, ‘the earth is from a self-registering thermom 
, ; body from arm to arm 4. Will the 200-volt | being constantly consumed by animals and jt 1e flow, whi h just after issuing is rectangu eter which was left for a number of vears 
, : lamp last as long as the 100-volt? A. One of| airect combustion? A. The plant world takes |/#" in section like the hole, twists about so that |in the Arctic regions. It showed 95 deg. F 
! } the largest lamp makers says of 200-volt|} the carbon dioxide which animals exhale and |* apaanon raga ren — os ane — "S| below zero Previous to this the lowest ob 
: 3 lamps “Owing to the increased strain t0| breaks it up again, forming other products and | Z eo gp hav - its corresponding sides served was at a place in Siberia, 90 deg. F 
, which the carbons or filaments are subjected] restoring the oxygen to the air again. The |%° Tmt angles co t 1ose of the hole A. It 18 pelow zero. 3. Please explain this. Haswell 
by tl high voltage, these lamps are uncom-| processes of nature balance, and there is as a fact that a fluid, issuing from a rectangular | gy page 879 asks How many fifteens can be 
mercial except in the lower efficiencies. The|much decomposition as there is formation in |°™ ce, twists about in position as you de-| counted with four fives, operation 
7 oe ; : scribe. This is > te e fac at i ous p 
7 efficiency of our regular product is 4 w atts! the long run 2. Will not a given tank or | Scribe his is due to th fact that fluid rush tx3x2x1 o4 
. per candle, and in its average life and main-| reservoir empty itself more rapidiy of water | et — the Sar eigen oe the ee t 
: tenance of candle power it corresponds to our] if provided with a vertical outlet pipe extend-|°CTM#ce tends to fatten out after leaving the Ix2x3 6 
. standard 100 to 125-volt 3.1 watt lamp.” This ing in a downward direction and of considerable pov png pr rent : ~ —~ —- A. The formula you give for fifteens to be 
; ; ugh at the,sides tends to ge sg £ ‘ i Deitel 
‘ shows that it will cost more to run a 200-|jength, than if provided with the same size ~— -s at the,si ot 8 ko vul . » a ws made from four fives is the ordinary formula 
: volt lamp than a 100-vyolt lamp for the same}hoie discharging directly into the air? Would “— : ect ol app rently —— in 1e OW. | for combinations demonstrated in algebra 
e have no Supp : article regi an @ , 3 . . 
candle power not the increasing velocity of the water as it ve. Be PPLEMEN ol wax es with reg rd | You will find it in any large algebra. 4, Why 
to this matter, and we know ‘of no published |j, j¢ colder at the south pole than at the 


(11084) B. W. L. asks: If a bridged. | falls through the pipe cause a partial vacuum lige ined : j 
40 led telepl Rite ca , ¢ ~ itl in the upper part of the pipe, thus drawing lata on the subject north? A. The southern hemisphere is largely 
Brounded telephone wire came in contact with) i. water out of the tank more rapidly? A.| (11094) B. F. B. asks: I wish to pro-|covered with water, hence it is colder, Th 


one wire of a lighting circuit carrying 5,000) ,,, , . : 
. , : ‘ rhe quantity of water discharged through a | cure the best method for drilling glass. A. For ©@rth is farthest from the sun in July, which 


volts, would there be any disastrous effects to | . a P “ . 
b . | vertical pipe is not increased by lengthening (drilling glass make a solution of 1 ounce gum ! the mid-summer month of the uuthern hem 
either ? A. It would be very bad for the tele Phe: . ines: _— ; regent 1 ad ; : 
i ph Yy ld it . t i the pipe. As the velocity of the falling water | camphor, 1% ounces spirits of turpentine, and | Phere his makes th u there n 
‘ yhon ou would need to put in a new one, : : > 7 7 . : : 
rs I * m } is increased, the stream leaves the sides of the |° drachms of ether. Keep the end of the drill little colder than the northern summer 
Since there would not be much left of the old ‘ : ad : 7 Be - 
9 | pipe and has a smaller cross section rhus | iag tool wet with this fluid. The sharp cornet (12000) E. H. asks Would you kindly 


<. If one wire of this lighting line were to . 
, 7 here is ¢ air ace ar >» water tl f a fres broke i ile is ome ayes ‘ 
break and fall across the telephone wire, siti. oe around the water in the | of a freshly broken point of a file is one Of | inform me where I could find a good descrip 














would be the probable effect A ia” den lower part of the pipe, and aa wat T does |} the best drilling tools for this purpos« tion of Marconi's magnetic detector which {s 
Wises were bare, the beat course would be tole.” Vertical pape Ghroange which 4 (11095) L. E. B. asks: Does the space | used in connection with a Wheatstone ri 
call out the fire department immediately. 4 ean Gnomy gine ete a ees hse occupied by the spokes in a carriage appear  corder? How are the inductan: ‘ that 
the d scription which you give of what took | ; ™ z sx & pi re - so hei ito be filled with black dots when the moving “re used in both the r iving and sending 
Place in your case, we judge that there was no that the pipe was aes full os WOE. There ts }carriage is seen through a lace curtain? I] station wound and what is usec 
contact of bare wires, and perhaps no wires | no preesare on the side of auch & pype |did not notice it when the carriage moved | What is the resist ft ‘ sed 
came into contact at all. The swinging of the (11090) P. J. L. asks how to make| rather slowly, but when it was moving at a /in the recei it a. 7 find 
light wire near your telephone wire would pro-| tracing cloth, A. 1, Boiled linseed oil | "tisk rate. A. The phenomenon of the moving the Marconi t d 1 
duce ail the phenomena you describe ; while the | (bleached), 10 pounds; lead shavings, ™% wheel viewed through a mesh of lace is due Maver . I we can 
fact that you could get no circuit from the pound; zine oxide, 2%4 pounds; Venetian tur |}to the persistence of vision Through the send $ if coat olls 
ground showed that the wire had not broken|pentine, ™% pound ofl for several hours openings in the lace we see only a part of a! } Nl same book, as also 
and fallen anywhere along the line then strain, and dissolve in the strained com- |*#¢ spokes, and then this part disappears. W 

(11085) J. R, H. asks: Do you have position 2% pounds white gum copal Re eae: get a Gecsatinaens view, _— Pe, l J. D. writes: I have pur 
a SuprLemenr that treats of intercommunica-| ™°V¢ from the fire, and when partly cold, add rapidly tos the Saggeine es =n: mote — me selenium for the purpose of mak 
ting telephones and setting up and construction |! of turpentine (purified), suffictent to bring (11096) W Ww. G says Ww Dosages s electro-light experiments, about which 1 
of same? A. We have no article giving prac- it to proper consistence. Moisten the cloth consider it a great favor if y 1 wi ! ive read so much in technical papers I 
tieal details on this point. You can find var thoroughly in benzole and give it a flow ing kindness to advise regarding dri x think 7 must go through e sort of a ) 
ious ems described in Miller's “American coat of varnish 2. Varnish the cloth with | powder This is a powder wl in- cess before it can be used, for I find it to 
Telep) Practice,” price $4 by mail Canada balsam dissolved in turpentine, to | derstand it, is thrown on t ' pro-, be a poor conductor of lectricity With a 

‘nce eee , : Ae which may be added a few drops of castor oil, | duces the same lights as drift ld Kindly 1,000-ohm telephone ringer not the slight 
(11086) O. M. S. asks: 1. How may] put do not add too much, or it will not dry. |advise if possible wher me can be obtained. effect is produced upon so delicate an appa 








position of the ratus as a telephone receiver. A. Selenium is 


opaque objects be seen under th 


microscope?! Try a little piece first with a small quantity A. We do not know the « 
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g r l in a da with the methods 
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tudents tl development of each formula is 
ind simply shown rhe second part 
water power dev pment does not seem t 
3 mparably is good as the rest f th 
ok It is yfusely illustrated with int 



































g photogr s of irge water-power w« 
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ta principles of va setting and the use of 
Zeuner diagrams are explained in a manner 
intelligit practical mechanic who may 
have 1 theoretical The tracing of 
t acti f th detail is more 
mplet ha us explained by dia 
grams throughout admirably clear nd the 
" ati f th quite general first 
giver fo plai slide-valve engines to aut 
matic and other ut-off, Corliss and all we 
known types of engines is carefully shown 
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ther 
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the book being academic—are the assignment 
of a minimum time of execution to each prob 
lem such as would be allowed in a commer 
ial drafting room and chapters on recent 
drafting room conventions as to the expression 
of details, bills of material, titles, ete on 
working drawings Beginning with simple in 


tructions as to the use of instruments, letter 
ing, and figuring, the student is taken through 
a complete course from the simplest to the 
most complex mechanism The author pro- 
fesses only to give the elements of mechanic 
design, but if all the mechanical draftsmen 
knew as much about the object of the different 
parts of a machine—the slide valve for in- 
stance—as is given under “Engine Details” 
it would save much friction between designer, 


draftsman, and shop foreman. 





Legal Notices 





PATENTS 


INVENTORS are invited to communicate with 
Munn & Co., 361 Broadway, New York, or 
625 F street, Washington, D. C., in regard 
patent protection for their ine 
Trac Marks Copyrights 
Design Patents and Foreign 
Patents secured. 

We undertake all Patent, Trade-Mark and 
Copyright Practice, both before the Patent 
Office and the Courts. and we bave special facili 
tles for handling Infringement and other suits in 
Federal and State jurisdictions. 





to securing valid 
ventions, 


registered 





and 





A Free Opinion as to the probable patenta- 
bility of an invention will be readily given to any 
inventor furnishing us with a model or sketch and 


a brief description of the device in question. All 
communications are strictly confidential. Our 
Hand-Book on Patents will te sent free on 


request. 
Every patent secured through us receives 
special notice in the Scientific American, 
Ours isthe Oldest agency for securing patents; 
it was established over sixty years ago. 


MUNN & CO., 36! Broadway, New York 
Branch Office, 625 F St., Washington, D. C, 














INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 
December 29, 1908, 
AND BACH BEARING THAT DATE 


See note at end of list about copies of these patents.] 
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( pass attach J. T. Lihor 
( entrator tuating mechanism, W. L. & 
F. S. Card 
( crete and ther like appa 
atus for building 
( ete bins, knockd the con 
f, J 
( . r A Dw. 2 
( lenser t netri A. H. Helander 
( duit wiring appliance S. Stewart 
{ 1 s impervious it s r rendering 
J. M. Boyle 
( t W sbury 
( veying beit, B. L. H 
( machine for removing the butt ends 
of s of W. Morra 
( planter Graha 
( separator Asplund 
( ker { Nolte t 
( chopper, B. V & S. Henry 
( cle t cracked W. H. H t 
( Fh k W Wetzke 
( I g releas igging, W. R. Matthews 
( I 0. J La B ‘ 
( ship] gz. S V & W 
( v W I N I 
( v ) I Alle 
( } Biss 
( 1 fertil I list t m 
ined, ¢ I Alphi 
Curre ene magne te 1 £ A 
He 
( rel \ N ll d 
( i fixt J. F I r 
( ta pole, J A. H es 
( \. Fres 
spid ! Nede 
( t d score Ss. M. I Pi 
Cut ry i f ling 1 I R ( sey 
108,15. 
Bom 
W Stenz 
M Peters 
ipe pasteboard 
mid 
regula \ I 
tt 
& Myers 
mallet P. Ke 
ngine wrist joint A. W Sct 
t's l W. J. Reynolds 
transferring machine Jacobson & 
ke 
s r pictures product n of artis 
Laporte 
st irical surface transferring 
J J s 
Developing, was and fixing box, W. I 
Zie th 
Die 1 ip spindle, screwing, I D. Cleg 
I n 
Die stock, self oiling, W. M. & I. S. Shreve 
Disk honer, J. Pfeifer 
Disk sharpener, W. O. Hardman 
I. G oner 
istable shoe, G. W. Casteel 
Shacklock 
Donoval 
gar 
D perating device, mine, J. M. Sausser 
Door stop, W. B. Hall ; 
Ik track, sliding, J. H. Burkholder 
Doubling machinery tension compensator, P 
Hardman 
Douche chair, 8S. A. Mendenhall 
machine attachment, H. I A 
ilator, E. Capper . 
n’s, G. M. Harsh 
device, H Riesland 
Clothes drier 
Watters 
Grupe 
Cc. Cain, Jr 
( W. Stewart 
J. T. Shawa 
ulphur A. Woscher 
ing machine, O t Rust 
controller, M. W Da 
re I Ww s Deeds 
jing means, F. G, Halds 
ent, apparatu for regulating 
of an, W J. Williams 
Ele . P. L. T. Heroult 
Ele ize lighter, automatic, M. I 
Elk ng system, E. Q. Williams 
I i switch, W. W Fulton 
I ric machine, commutating dynamo, K 
Sulzberger 
I ri machine pole piece, dynam A 
Charchward . 
Electric meter, G. E. Stevens 
Elect me Pratt & Holmes 
Electric switch, J. G. Peterson 
I trical connection, W. H. Briggs 
Electrical distribution system x H 
Thomas ° . 
Electromagnet relay, G Sabcock 
Elevator, R. de Meyser 
Elevator guide, H. Martini 
I ator system, combined electric brake 
and push button plunger, Furlow 
itor system. push button controlled 
plunger, F. ©. Furlow.. oe 
Embalming apparatus, 0. Skow ..... 


908, 
908 

oT 

vuT, 
9OS,2: 
OR, 
OS 
908, 
908, 








908 





907 


SS] 


907 
908,114 
188 
06 


01s 


QOS 
9OS 
908 


908,094 


907 


854 


907,717 


OS 


164 
908,065 
907 846 
908,356 
907 S00 


OS 


4109 


908, 2 


908, 





YOS 
907 915 
908,205 
908.110 
907,736 


908,: 





907,911 


907 





907 





908,2 
OS 


S64 


907,945 


908,383 


908,060 


908 ,0OT 
908 ,: 
908 
908,264 
908 ORD 
908, 
908,284 
DOS 
OS 
908 


908, 322 


908 
908 


908, 


OOT 
DOSS 
GOS 
908,268 
907.6 
907 

908,3 
ON 


7 
908, 





DONS 
907. 
OS 
OOS 
GOT, 


908 





907 


908 





908, 5 


908,390 | 


908 





907 


099 | 
96S 


90S 


OT 






908 


907 886 
7 995 


993 





07,931 
908,407 








986 


907 985 














908,160 


Engine, F. O sall 
Engine 

sive, W. A. & E 
Engine reversing mecha 
Engine water 
Envelop blank 

Metcalfe 
Excavating 
Expansion joint, 
Explosive, O. von 
Extension table, R. 
Eyeglass mount, W. ¢ 
Fabric finishing appara 

& Pervilbac 
Fabric, woven 
"an and pump, 
register 
al. 


machine, J 
R. L 





pile, G 





Fa and 





et 


cooler, portable, 
punching machine, W 


R. Reeves 


nism, C. J 


Organ 
Brewer 


Schroetter 


Westertield 
3, Fay 
tus, sized 


Zimermann. . 
centrifugal, J Sf 
rec 


wder, J. F 





balanced proportioning valve, explo- 


Peterson 
T. Jordan 


8. 


Ratignier 


Elling 


Ohmer 


Fare register and recorder, Ohmer & Nelson 


other 


Fare register setting and 
nism, Ohmer & Heaton 
Farm gate, W. P. Watson 
Farm gate, G. R. Rogers owes 
Fastener or clasp, separate, L. D 
Faucet or valve for lavatories or 
tures, self closing, ¢ sarr 
Felly rounding machine, J. G. Stoen 




















Roberts 


operating mecha 


Lovekin. 


fix 


«& 


Fence making machine, A. E 

Field winding, rotating, H. Hertz 

File, bill, J. Miller . : 

Files, et« machine for testing and indicat 
ing the efficiency of, Herbert & Fletcher 

Filter, smoke, E. P. Fuller oe , 

Filter strainer, R. C. Greer 

Finish reviver, ¢ Ellis 

Fire escape, G. L. Mueller : 

Fire escape, automatic, F. Pyleck 

Fire extinguisher, T. N. Burke 

Firearm, [ Marga . 

Floor mstructic fireproof, Herbst 
Dieckmann 

Floor covering, J. W. Cleland 

Floor jack, E. J. Biladeau 

Flue cutter, L. J. Gehl 

Flume gate, H. S. Munson 

Flushing apparatus, Kline & Heller 

Fly-catching device, R. R. Parrish. 

Fly protector, C. F. Martin 

Fly shield, D ger 

Fodder for horses and other animals, B 
Stein . es 

Folding box, F. J. Dennis 

Folding machine, R. C. Seymour 

Folding rack, F, L. Herbin 

Forging machine, F. W. & E. Wolff 

Fruit picker, A. F Frampton 

Fuel, making artificial, G. W. Herbein 

Fuel regulator, C. B. & F. E. Wieser 

Furnace, J. G. Engelbart 

Furnace, J. P. MecLimans 

Furnace attachment, F Watson 














Furnace horizontally moving leveling rod, 
horizontal, H. Koppers 

Furniture, Faust & Brolin, reissue . . 

Fuse plug and circuit closer, combined, F. 
F. Vindemore ° ewe 

Gage and signal device, combined, M. ud. 
Melvin os 

Gage-glass cock, R. M. & G N. Shad 

Garment supporting loop, H. D. Sargent 

Garter, E. N. Humphrey 

Gas burner, inverted in lescent, A. L 
Dumphy 

Gas burner, safety, A t. Farmer. 

Gas generator, Fowler & Reeves 

Gas mixtures burner for explosive H 
Hirschweh . 

Gas treating and utilizing chlorin E. ¢ 
Paramore 

Gate See gate 

Gate, J. W 

Gate, A. Vernon 
fastener, end, ¢ W. Stark 
ease, J. Grad 

Gear, spiral, B. I 

Gear, steering, W 

Glass machine and process 2. L. Heintz 

Glass, method and means of hermetically 
sealing a conductor in, Bastian & Cal 
vert 

Glass tank, ¢ W. Schwenzfeier 

Gleaner, S. T. Crawford, Sr “ 

Governor controlling device, H. A. Larson. 
in bleaching apparatus, Caldwell & Barr 











thresher, device for support 
adjusting the concave of a, P 
Graphical int and 


















mith 


( : 
Inclosing frame, non-circular metallic 


Eustis 
Insulator, G 





Marsh 


Insulator, J. C 
Insulator 
Insulator, 
Internal 


clip, A. R. ¥ 
third rail, I 














combustion eng 


W. Battershe 
H. W 


all 
fall 


enous method of 
teltz & Delcampe 
Iron, chafing, V. Labadie . 
Jack means, lifting, J. W. Tafft 
Jacquard machine A Ambrus 
Jar, C. A. Stenius 
Jar wrench, J. Nelson 
Journal bearing, § H. Campbell 
Journal box, D. W. Gero 
Journal boxes snd similar 
cast M. jernhart 
Kettle, B. Lewis 
Ladder, R. A. Boyd 
amp attachment, F. L. Kuhn 
flash, E. 8S. Caywood 





I 
Lamp 
I 


amp igniting device, miner's safety 


& Gartenmeister 
Lamp, portable 
Lamp socket 

Goodridge 


electric, 
incandescent 


electric, 


ing 


all 


M. Randolph 
( I. I 


welding 


Wicke 


J 


and 


a, Haster 
differentiation 


Longfellow. 





isterman . 
machine ii I 
Grinding machine, H. Robinson 
Gum, chewing, J. D. Darling 
Gun barrel sight, Bigelow & Sears 
Handle-bar stem, F L. Watters 
| Harrow, Johnson & Sturrock 
Harvester reel, J. E. Campbel! 
esting machine, Short & Reck 
fireman's, H. Sass ‘ 
Hat hook, 8S. R. Page 
Hats and similar head gear, device for pre 
venting the soiling of, E. Limmer ‘ 
Hay carrier returning mechanism, N. John 
son 
Heat retaining cove J. Kitchin 
Head covering, W Bernstein 
Heater, W. Norris 
Heel for foot gear, R. Gerlact 
Heel plate, rubber, G. H. Leef 
Hinge, W. H. Fromhart 
Hinge, A. J. Howe 
Hoisting apparatus, T Haddow 
Holder, G. H. & E. A. Mann 
liorn, C. H. Foster 
Horse detacher, J. M. Schmitt See 
Horse-power recorder, (¢ N. Petesch 
Horseshoe, G, Loeffler 
Ik ‘ and calk, F. M. Swart ° 
iH nail driving hammer, W. J. Kelly 
Horseshoe self sharpening calk, J. Gaitzsch 
Hose coupling, air, W W. Kilpatrick, re 
issue . ° . 
Hydraulic motor, rotary, 8S Ward 
Hydroxyarylarsenoxid, Ehrlich & Bertheim 
Ice cream pastry cones, machine for 
ing, O. Hague 907 
lee creeper, A Secrist .. ° 
Ice s¢ vr and brush sweeping device, Reid 


P 


irticles, mold for 


Hershey & Smith 


G. W. 
E. 


Lamps, light regulator for electric, T 


Murray 


907,948 


907,879 
908, > | 
M7, 811 





908,116 
908,317 





028 | 
,029 | 
| 


908, 


030 






,023 
907,999 


7,769 
“> 


201 
294 





















Lamps, safety portable manual generator for 
igniting miners’ safety, Bowie & Phelps 
Last, J. D. Winchester ... bd e.cenbe cows 
Lathe, H. Schlesinger 
Leer, J. 8S. Denny 
Lens clamp, adjustable, S« 
Level, W. J. Henderson 
Lever mechanism, F. Biszantz 
Lighting and heating apparatus, 


908,386 | 
908, 184 
908,146 











O60 
908, 406 
. coeevee 007,720 
high press | 
; ° . 908,402 





dder & Hohmann 








ure, H. L. Fox eee 
Lightning arrester, A. Oleson deen ,866 
Linotype machine attachment, O. H. Des 

marais 907 


908,044 
908,194 


S. M. Sivard.. 


Liquid boiling pot, . 
P. Bardy 


Liquid dispensing apparatus, 





| Load controlled brake, J. B., C. J., & 8. B. 

Gray Jeter debeuwn babs ene ... 908,246 
Loading device, D. E. Whitfield... 908,054 
Loading device, Couch & Cabell.... 

Lock, H. G. Voight (aubesoncass 4 
Lock and latch, combined, Vredenburgh & 

GRAND on. .0.n sec pasrsccececseeus » 908, 

Lock nut, J. O. Walker 908, 





Locomotive snow plow, Y. Kuroda .. .. 908,28 
Logs, machinery for removing bark from, 

G. 8. Witham, Jr... 06:4: 4d8S 68 S02 908,433 
Loom brake controlling mechanism, H. A. 

Davis .. e006 es eee osteve 908,212 
Loom, circular, W. R. Smith...... 908,161 
Loom controlling mechanism, weft-replenish 

ing, F. Wachtler sak ees ... 908,362 
Loom cut measuring and stopping means, H. 

/. Bracken 907,962 


Loom filling carrier, weft replenishing, R. 
Crompton 
Loom for weaving 
Arrouquier 


eee es eee oe 908,209 
separate wefts, F. E. 


907 946 





Loom picker, L. M. Bowes ........ 907,961 
Loom protection mechanism, J. Northrop 908,418 
Loom warp stop motion, E. H. Ford 
Lubricator. See Pump lubricator. 
Mail box, automatic, C. A. Gullick 
Mail distributing apparatus, W. Barr 
908, 
Mail marking machine, H. E. Waite 





Mail pouch handling apparatus, J. J. Pater- 

s0n * ee eee . eee ** eee 

Mail pouch receiving and delivering mecha 
nism, W. H. eo 


Jones 





Manure spreader, Wilson & Butler 
N spreader, G. W. Crane 

shooter, G. 8S. Racklyeft e . 
Marker, field and garden, R. G. Boak... 
Mask, fireman's, H. Knudsen . oee+ee. 908,108 
Massage machine, W. D. Davenport ... . 907,749 
Match box, 0. 8S. Toothman ease 908,050 
Match box, D. L. Cole 908 OTS 









ch box and blank therefor, D. W. Carr. 908,070 

















Match box and cigar cutter, J. Adiler...... 907,709 
tch box holder, 0. C. Billman 907 958 
tch box, single delivery, W. H. Wallace 908,364 
| tress, Karr ee ees . ° 908,273 
907,818 | Measuring instrument, E. Schildhauer 907,804 
12,905 | Melting furnace, G. A. Menendez .. . 907,840 
Metal tubes, etc manufacture of, H. Rein 
908,174 | hard . e ‘ becdaedteos 
Metals and alloys, reduction process for 
producing, Seward & Von Kugelgen 
37 | Metallic tie, Skiles & Lawler... 
907,893 | Mill roll, rolling, BE. Williams.. 
908,006 | Mine cage safety catch, H. Martini 
Molding machine, C. Herman et al. 
907,976 | Molding machine, A. Oskamp .. 

908 Motor compressor, W. J. Richards 907,884 
907,¢ Motor control system, G. H. Hill.. 908,408 
Motor for operating tools in drilling rigs, 

908,009 steam, F. S. Barkelew, reissue. 904 

Mower grinder, lawn, P. H. Root... .. 908,142 
908,126 | Music roll perforating mechanism, H. Wal 
ker 





908, 
908, 
908, 
907, 
908, 





908.2 





907. 


907 


907 
QOS 
907 
908, 
TOS 
908 
907, 
908,: 
908, 
908,320 


vOR, 


907 
908 





863 
908,088 
908,109 
7, 768 
100 
907,994 

> 








908,008 





907, 


907,798 
908,040 


907,880 


908,401 
S834 
OS O80 
7R8 


36 


DOT 


907, 
908 


908, 


907, 
OS, 2 
908, 





908, 
908, 








908,017 
907,969 


908, 
908, 





907,7 


| Nail 








908,117 





Mustard dispe nser, W. Dressel... ‘ 
driving and clenching machine, E 
Gminder oe ° 











| Nest, M. B. Mathias 83 
Nut lock, J. R. Meiners 908,022 
Oil burner, J. E. Gruda os ‘ 908,249 
Oil burner, hydrocarbon, E. E. Flora 908,084 
Oil can, H. Lane TY 907,821 
Oil or thermal cut out, C. N. Pratt 907 ,872 
Oil switch, J. B. Opsahl 

Ore roaster, C. Robinson 

Ores, reducing, G Fogler .. 

Oscillating motor, C. R, Nutt 

Oyster dredging chock, W. C. Todd 908,168 
Packing register, shingle, A. B. Snyder 908,162 


Paint package and palette, combined, C. W 
Bidwell 


Paper articles, apparatus for the manufac 





908,< 


82 





turing of hollow, O. Schmidt 908,148 
Paper bag, L. D. Benner 908,380 
|} Paper cutter, M. Nelson 908,313 


Paper, device for detecting inaccurately-fed 








i sheets of, M. M. Kandle 908,412 
| Pattern, decorative material, T. Pfister 907 868 
Peanut picker and stemmer, W. R. Jones... % 





Pen, fountain, C, Boman : 907,722 

Perforating and similar machines, selecting 
mechanism for, P. J. Meahl, reissue 12,903 

Petroleum and its distillates, apparatus for | 


Martini .. 908,297 


ionizing, D . ; 
for utilizing sulphur 


Petroleum, apparatus 





containing, J. E. Eggleston. 908,400 
Phonograph, M. Keen on ~ 907,814 
Phonographic reproducer resonator, C. Hart 

mann : ae ° ° 907,794 
Photograph binet, R. H. Ripking .. 908,036 
Photographer's flash lamp, Bauer & Vilim. 908,196 
Photographers use, apparatus for, w. 


Becker ‘ ° 908,064 
Photographic film developing machine, E. A. 


Rutenber 907 890 


Photographic shutter, W. Taylor.... 908,: 
Piano agraffe, L. Avisus 907, 
Piano players, bellows actuating device for 


mechanical, J. Newman 907,860 


Piano players, key rail device for mechan 









ical, J. Newman.......... ewan s 907,861 
Piano playing machine, F. P. Hanson.. 908,404 
I 10 Violin, A. Piatkiewicz . 907,870 | 
Picture frame, extensible, C. Van der Boom 908,170 
Pile, plush, or nap fabric, S. Blumenthal 908,066 
Pipe, H. A. Gamble 908,2 
Pipe clamp, V. Schmid 908 





Pipe coupling member, train, B. R. Koz 
lowski : > 
Pipe coupling, train, B. R 
Pipe coupling, train, W H. 
Pipe dredge, T. J. Lovett 
Pipe radiator, smoke, G. R 
Planter, J. M. English 


908,014 
908,013 
908,074 
908,115 
908,200 


907,759 


Kozlowskl. .. 
Cloak 


Brown 








Plaster board, I M. Rader 907 87 
Plaster board machine, L. M. Rader 907,877 
Plug locking device, fuse, T. E. Murray 908,118 
Pole, service, O. Knoerzer .. 907 S17 
Polishing machine, Maze & Nelson 908,115 
Pot cover, F. Norton 908,121 





Potato masher, soup strainer, end the like, 








Duval 4 : 908 22 
Poultry and meat carver, L. E. Williams 908,: 
Poultry trongh, S. Dougan . 908.2 
ower applying mechanism, Zachow & Bes 


serdich . R 907,940 

Power transmission device, frictional, BE. H 
Manning : 

Power transmission 





908.,: 


mechanism, variable 


speed, B. F. Teal 908,048 
Press. See Printing press 
Pressure applying machine, D. A. Murphy. 907,85 
Pressure gage, differential, C. H. Craig, Jr. 908.2 
Printing ink, H. N. Potter 908,132, 908 
Printing machine, H. Stamm 908 7 
Printing mechanism, C, F tichardsor OT RSF 
Printing plate cooling device, stereotype, J 

Kurten TiTTT ‘ 907 S20 
Printing press, R. C. Seymour 98.158 


Printing press for simultaneous printing w 








different colors, C. Lindmar 108 286 
Printing press roll holder, W. Evens« 
907,760, 907.761 
Printing press safety device plater M 4 
Rockstroh 908,330 


Pulley, J. R. Golden 
Pump, centrifugal, J. G, Pladt 
Pump handle and top, ¢. L. Kenyon 
Pump lubricator, oil, Kassander & 
Punching, and 


Kelsey 
shearing machine 


Junkins 


G. Jensen 


pressing 





Puzzle, 


Rack for clothes, et collapsible, Hl. M 
MeCullough 

Rail frog, A. T. Stetna 

Rail joint, ¢ Huss 

Kail joint, Ponder & Shook 

Rail, protected high potential, A. H, Arm 
strong ° 

Rail, third, Wilgus & Sprague 

Railway construction, J. H. Yerkes 


Strickland 
therefor, J. G 


Railway crossing, }f M 
Railway rail and joint 
Massie 
Railway signal, H. M. Abernethy 
Railway signal, Shingleton & Roberts 
Railway switch, Chase & Stocklin 
Railway switch, R. A. Easley 
Railway switching device, W 


truss 


r sath 


Railway tie, Young & Robinson 
Railway tie, B. V. Kaga 

Railway tie lifting jack, G. Coml 
Railway tie, metallic, C. P. Hammond 


Razor, safety, BE. V. Edwards 





Reeding machine, Schuler & Glaser 

Reeling machine, H. High 

Register See Call register 

Register and device associated therewith 
E. P. Baird 

Registration certificates for registered let 
ters and postal packets, machine foi 
issuing, K. von Dreger 

Resilient wheel, W. F. & W, E. Smith 

Resistance ijusting device Hi P Mac 





Lagan 

















Rifle windage back sight, Rogers & Cantelo 
Road scraper, J. M. Dobey 
Rolls, bending, J. Naegelen 
Roofing machine, P Buckborough 
Roost, T. M. Hendricksor 
Rosette, J. S. Stewart 
Rotary engine, G. IP sump 
Rotary engine, G. Cassady 
Rotary engine, A. E. Miller 
Roundabout or merry-go-round, J. E. Cooper 
Rubbing device, rotative, H. ¢ Vial 
Safe, C. J Aebi 
Sanitary receptacle Rk. W Pritchard 
» collecting device, Dupin & Anizar 
Sap or gum extractor, J. T. Gilmer 
Sash and frame, windew, D. ¥ NV ilsor 
balance, window, 8. Carlson et al 
center, ¢ D. Tabor 
fastener, Days & Richardson 
grinding machine, J. H. Miner 
Scavenger mechanism, 8. B. Shipp 
Ss en hanger, window, I P. Bridges 
Screw driver, Winfrey & Lilins 
Screw head, jack, H. D. Orystal 
Screw propeller, O. P. Eggan 
Seal, W. W Tobey 
Se lock, ©. W. Gill 
Seaming machine, F. W. T. Nessler 
Separator, Fales & Baldwin 


Separator, A. « Koistinen 


Sewing machine actuating means, J. Diehl 
Sewing machine, buttonhole, D. Mills 
908,302, 
thread controlling device, 


Sewing machine 
R wodward 

two-reel, D 

machine for, K 


Sewing machine Flanagan 
Sewing tubular 
Graetz 
Shaping machine guard 
H Butterfield 
apparatus, W. I 





structures 





and work holder, J 


Shaving Crouct 





Sheet loosening apparatus, W. Bennett 

Sheet meta! window sill, W. Corbett 

Sheet piling or the like, joint for connect 
ing adjacent units of, I W. Skinner 


Shingle r 
Shingle m 


Latulip 


aching A. I English 








Shingle strips and blanks therefor, making 
6 Overbury 

Sbip, air, M. Grube 

Ships, apparatus for raising sunket I G 
fartiett 

Shock mover, Germain & 

Shoe |t king stand, ¢ W. Carter 

Shoe polishing device, J. Niemi 

Shoe polishing machine I I Greet 


Shuttle, J. B. Daudelit 

Sign displaying mechanism, J. H 
Ne Railway signal 
Malloy 





Signal 
Signal, ¢ Cc 


Silicon carbid, producing, F. J. Tone 

Silicon monoxid, treatment of, H, N, Potter 

Silicon, producing, H. N. Potter 

Sink back, G. Kdwards 

Solder carrying can cap, J. J. Rigt 

Speed changing gea automat I. &§ Ar 
thony 

Speedometer, H. Draper 

Spinning frames, et« spindle driving ar 


rangement of, D 
Spinning machine, R. J. Harrington 
Spout, distributing, 8 A. Morehouse 
Stage attachment, ( I 

Hagen 
indicator, G 
», Crocker & 
safety J W Ivey 


Stove, 8. I Palmer 


Phillips 


scenery brace 








attachment L. § 
gas, J. Vat 
furnace, ¢ W 


making 





Supporting 
Supporting pls 
Suspenders, H. G. Schr 
Sweeping composition 0 W Seve 
Sweeping machine Da 2 
Swinging chair N 
Swingletree, W I Collins 

Switch, L. H, M throy 

Switeh tk \ Gg (Mart 

Switet eoutrolling mec! | M Liet 





Switch frog, G. A 
Switch locking 
Wightman 
Tackle block, safety, A. ¢ 
Talking machine 
i law thorne 
hine 


(re 





devi A lale «4 








needle box or case 


& 
Talking m 
phones, 


and 
compressed alt iH J 
Tank door mechanist ere ng . 
Rowe 
Tank heater, 
Telephone attachment, ¢ .. a 
relephone 
Telephone 8) 
Telephone 
Telephone t 





submerged 
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" handkere hiefs, for handker 











chiefs, J. Crystal eane 14,579 
“Nutrio,”’ for nut chocolate, Huyler’s.. 14,575 
“Perfecto Garcia & Bros.,’’ for cigars, Per 

fecto Garcia & Bros sense ° 14,573 
“Pirate and Traveler,"’ for a game, New 

| Idea Game Co.. 14,580 
“Superior Genuine Hand Made 2nd Growth 
Handles for handles for tools, Hartwell 

BrotherS cccccccccsccccccccs ddesousdeoes 14,581 

PRINTS. 

“A Better Drink Never Came Out of a Bot- | 

tle,’’ for straight Bourbon whisky, A. J. 

Hensler ........ beccegecceneses 2,405 
“Bull Dog Kraft Pees,” for paper, Coy, 

Hunt & Co CSS co edenepesdndaneees 2,406 
“Full Dress Tailor.”’ for men’s and boys’ 

coats, vests, and trousers, Ed. V. Price 

By GO, ccc ccccnvccciccnsdsededsenagesnedere 2,407 
‘“‘Novelty,”’ for ranges and stoves, Abram Cox 

Stove Co.... cee ceecccscescesesecccoes 2,408 





of the specification and drawing 
foregoing list, or any patent) 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
eddress Munn & Co., 361 Broadway, New York. 


A printed copy 
of any patent in the 








Practical and Insttuctive Scientific Books 


AGRICULTURE.—The New Cgoeeee. 
By T. Byard Collins. 1lzmo.; 374 pages; 

BGS SAPs 4.6.0 i 40060 ca 0eake $2. 
A popular outline of the many changes which 
are revolutionizing the methods of farming, and the 


habits of farm life It is one of the most prac- 
tical treatises on the subject which bas ever been 
issued 


ALCOHOL.—Industrial Spoehen. Its Manu- 
facture and s By John K. Brach- 
vogel Svo.; 528 pages; 107 illustra- 
COOMA, cccccvaesesvsevsesescsece . . 

A practical treatise based on Dr. Max Maercker's 

“Introduction to Distillation,’’ as revised by Drs 
Delbruck and Lange, comprising raw wmaterial, 
mashing and preparation, fermentation, dis 
tillation, rectification and purification of alcohol, 
alcoholometry, the value and significance of a tax 
free alcohol, methods of denaturing, its utilization 
for light, beat, and power production, a statistical 
review, aud the United States law. 


AMATEUR MECHANICS.—Home Mechan- 








ics for Amateurs. By George M. Hop- 
kins. l2mo.; 370 pages; illustra- 
THOME, ccc ccc vecesesersesecsecses . 
This is a thoro ragh ly practical k by the most 
noted aniateur experimenter in nerica ap 





peals to the boy as well as the mature ama 

teur. Uvlidays and evenings can be profitably occu 

pied by making useful articles for the home or in 

the Iuilding of small engines or motors or scien 

tiic instrument 

AMUSEMENTS.—The Scientific American 
Boy. By A. Russell Bond 12mo.; 317 
pages; 340 illustrations.... ; $2.00 


This is a story of outdoor boy life, 





large number of diversions which, aside from af 
fording entertainment, will stimulate in boys the 
eative spirit l each ins ——_ c jlete prac 


‘} 
tical instructions are given for building the various 


COMPRESSED AIR.—Compressed Air. Its 
Production, Uses, and Application By 


Gardner D Hiscox. Svo.; 700 pages; 
SOO TUSEFARIORE. 2 .ccaccteese $5.00 
ook on this subject it 


d operative properties, and 
Taken as a whole it 
lopedia of compressed air 
DIES.—Their Construction and Use for the 
Modern Working of Sheet Metals. By 





Joseph V. Woodworth. 8vo.; 384 pages; 
905 illustrations $3.00 
A most useful book ind one whicl . 


lé p 
metal ‘ ing o1 l signing, constructing, and 
use of 0 f t an vices, together with 
the 1 should be used in the 





cheap and rapid production of 





press, for the 

1eet metal 

ELECTRICITY.—The Standard Handbook 
for Electrical Engineers. Written and 
compiled by a Staff of Specialists. Second 
edition, corrected l12mo; 1285 pages; 
1260 = illustrations sound in flexible 
MOrocco ...«.+>« Trerrrrre nr . ! 

A new pocketbook consisting of twenty 
each written by a specialist of engineering experi- 
ence and containing the latest data and information 
regarding standard electrical practice 


ee Ew —Electrician’s Handy Book. 


sections; 





By T. O’Conor Sloane 761 pag 556 
illustrations. Hansomely bound in red 
leather, pocket-book style.........$3.50 


This work is intended for the 
trician who has to make things Although the 
principles of electricity and magn n are treated, 
the greater part of the book is devoted to prac- 
handling of machinery, details of construc- 
tion, and computations such as will be encountered 
in every-day practice. 

GAS ENGINES.—Modern Gas Engines and 
Producer Gas Plants. By R. Ek. Mathot. 
8vo.; 314 pages; 152 illustrations. .$2.50 
A practical treatise setting forth the principles 
gas engines and producer design, the selection 
1] installation of an engine, conditions of per 
fect operation, producer gas engines and their possi 
bilities, the care of gas engines and producer gas 
plants, with a chapter on volatile hydrocarbon, and 
oil engines 
GAS ENGINES.—Gas, 
Engines. Including 
Plants By Gardner D. 
42 pages; 351 illustrations 

A complete b on the subject for gas engine 
owners, gas engineers, and intending purchasers of 
treating fully on the construction, in 
stallation, operation, and maintenance of gas, 
gasoline, kerosene, and crude petroleum engines 
with special information on producer and suction 
gases 


one. a. a —Gas Engine Construction. 

A. Parsell and A. J. Weed. 

«Ai, B04 pages; 145 illustrations. .$2.50 

A practical treatise describing the theory and 

principles of the action of gas engines of various 

types, and the design and construction of a half 

horse-power gas engine, with illustrations of the 

work in actual progress, together with the dimen 

sioned working drawings giving clearly the sizes 
of the various details. 

HEATING.—Practical Steam and Hot 
Water Heating and Ventilation. Ry 
Alfred G. King. 8vo.; 402 pages; 304 
NOES 6 octcccetacnanasie $3.00 

An original and exhaustiv treatise, prepared for 
the use of all engaged in the business of steam, 
hot water heating, and ventilation The standard 
and latest book published. Describes all of the 
principal systems of steam, hot water, vacuum, 
vapor, and vacuum-vapor heating, together with the 
new accelerated systems of hot water circulation, 
including chapters on up-to-date methods of venti- 
lation. 


HYDRAULICS. Sey  mngineesing. By 
Gardner D. H vo.; 315 pages; 
305 illustri iene... rer ee .. 84.00 

A practical work treating on the properties, 
power, and resources of water for all purposes, 
including the measurement of streams, the flow of 
water in pipes or conduits; the horse-power of 
falling water; turbine and impact water wheels; 
wave motors; centrifugal, reciprocating, and air- 
lift pumps, ete. 

INDUCTION COILS.—The Design and Con- 
struction of Induction Coils. By A 
Frederick Collins. 8vo.; 290 pages; 140 
illustrations. ‘ $3.00 

This work gives in minute details full practical 
directions for making eight different sizes of coils, 
varying fro a small one giving a %4-ine spark 
to a large giving 12-inch sparks The dime 
sions of e every part down to the smallest 
screw are and the descriptions are rit 
in language easily comprehended 


LATHE. —=Sieheen American Bathe Prat tice 
E s 


practising ele« 








of 





Gasoline, and Oil 
Producer Gas 
Hiscox SVO.; 


. $2.50 





gas engines, 





















Oscar Perrigo 
314 illustrations $2.50 
A new book describing and 
latest practice in lathe and |} 
as well as the construct f ! p 
ments in the manufact t 1 rtant 
classes of machine tool 
Our ne wp f ‘ ntatning descript 


MUNN & COMPANY, - Publishers, 


MAGIC._Magic, Stage Illusions, and Sci 
entific Diversions. Including Trick 
Photography. Compiled and edited by 
Albert A. Hopkins. Svo.; 568 
420 illustrations : 

This very interesting volume is acknowledged t 
be the standard work on magic. It appeals to the 
professional and amateur alike The illusions are 
all explained in detail, showing exactly how the 
tricks are performed. 

MECHANICAL MOVEMENTS.—Mechanical 
Movements, Powers, and Device 
Gardner D. Hiscox 8vo.; 403 
1,800 illustrations (dese 00% 

This is a collection of different mechanical mo 
tions and appliances, accompanied by appropriate 
text, making it a beok of great value to the ip 
ventor, the draftsman, and to all readers with 
mechanical tastes, 

MECHANICAL APPLIANCES.—Mechanicai 
Appliances, Mechanical Movements, an 
Novelties of Construction. Ky Gardner 
D. Hiscox. 8vo.; 396 pages; 970 illus 
trations on 

while « 





mplete in itself, is in fact a 








This book, 

continuation of the author's Mechanical Move 
ments wers, and Devices."’ The author presents 
to the reader information regarding nearly all con 
ceival devices for producing motion or accom 





plishing mechanical results. 

SPECIAL OFFER: ‘These two volumes sell for $ 
each, but when they are ordered at ie time from 
us, we them prepaid to any address in the 
world, on receipt of $5. 


PATENTS. es Pointers for poten 
( 


tees. Ry ‘resee l12mo.: 14 
eS eee ee P 2 , $1.00 
Containing valuable information and advice 


elucidation of the best 
most successful invert 
entions It gives exactl 
about handling patents 


the sale of patents and 
methods employed by the 
tors in bandling their in 
that information and advice 


that should be possessed by every inventor wh 
would achieve success 
PHYSICS.—Experimental Science. Elke 











mentary, Practical, and Experimental 
Physics By George * Hopkins ! 
two volumes. vo ages is 
illustrations Cloth, $5.00. Halt ) 
FOCCO, .... $7.00 
This book treats on the various topics of pt s 
in a popular way and describes with rare cl ‘ 
and in detail the apparatus used, and explains the 
experiments in full, so that teachers, students 
and others Interested in paroles may readily mute 
the apparatus without great xpense and perform 


the experiments without difficulty 
PLUMBING.—Modern Plumbing Tlustrat- 
ed. By R. M. Starbuck 392 pages; 
10% x7; 55 full-page engravings 
$4.00 
A coment sive and up-to-date work Illustrating 
and describing the drainage and vent 
ngs, aj tment, and publie buildings, 
very latest and most approved method { 
branches of sanitarv installation are given 
PUNCHES.—Punches, Dies, and Tools Soe 
Manufacturing in Presses. By Jos 








V. Woodworth, Svo.; 483 pages 7 
illustrations. Ae apes $4.00 
This work is a companion “volume to the autl . 
other work i gen Dies, Their Construction ! 
se It mig ell be termed an encyclopedia 
on die rt sine. pune h making, die sinking, and 


sheet metal working 

RECEIPTS.—The Scientific American Cyclo- 
pedia of Receipts, Notes and Queries. 
Edited by Albert A. Hopkins 
taining 15,000 selected formulas SVvO 


734 pages. Cloth, $5.00. Sheep, $6.00. 
Half morocco,.. $6.50 
Over 15,000 selected receipts are here collected 
nearly every branch of the useful arts being repre 
sented rhe alphabetical arrangement witt bun 
dant cross re e makes it an easy vork t 





consult It he used with equal success by 
chemists, technologists, and those unfamiliar with 
the arts, and is a book which is useful in the 
laboratory, factory, or home 
REFERENCE BOOK.—Scientific American 
Reference Book. Compiled by Albert 
A. Hopkins and A. Russell Bond Cor 
taining 50,000 facts. 12mo.; 516 
illustrated 
This book deals with I 
every body It contains facts, at 
more complete and more exhaustive than 
of the kind which has ever been attempted it 
indispensable to every family and business ma 
It is a k for every-day reference—more use 
than an encyclopedia, because you will find ) 
you want In an instant in a more condensed form 


osnas ENGINE.—Modern Steam Engi- 
neering in Theory and Practice. By 
Gardner D. Hiscox. Svo.; 487 pages 
405 illustrations..... “_ $3.00 
This is a complete and practical work issued for 
Stationary engineers and firemen, deall with the 
care and mernagement of boilers, engines, pump» 
superheated steam, refrigerating machinery, dyna 
mos, motors, elevators, air compressors, and all 
other branches which the modern engine: 
must be familiar. 


TELEPHONE.—Telephone Construction, In- 


matters of 





50,000 












stallation, Wiring, Operation, and 
Maintenance. By W. H. Radcliffe ana 
H. C. Cushing, Jr. l6mo.; 171 pages; 
125 illustrations $1.00 


A practical book intended for electricians wire 
men, engineers, contractors, architects and 
interested in the installation of telephone ex 
changes in accordance with standard practice In 
tricate mathematics are avoided, and all apparatus, 
circuits, and systems are thoroughly described 
Selected wiring tables, which are very helpful, are 
also included. 


TOOLS.—American Tool Making and Inter- 





eae Manufacturing. By Joseph 
Woodworth. SvoO.; pages 
fliuatr tions. ‘ ° 3. 
A complete practical treatise contair ¥ I 
able collection of drawings and f de 





vices, the results of the author ‘ pert 


soos. a Machine Shop wake. Rv 








pages 

strat $4.00 

A m 1 describing in 
every i peration, and 
m ] 1 machine tools 
being instruction in all classes 

WIRING. Electric wiring, Diagrams and 


ewton Harrison 
illustrations 
$1.50 


— hboards. By 


272 pages; 1° 


This work Is a thoroughly practical treatise 
tric wiring in all its branches, beg b tt 
simple circuit and working up 

ery-day problems, all being presents “ pl 

d intelligent manner It is { respect 

handy, well 


written instruct rn @he Ive 
volume on wirt r 
tractor, or electrictar 





ton of the above book nt free on appl: 


aR 


- 361 Broadway, New York City 
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WRITE FOR THIS BOOK ON THIS FULL | 
15:20-Horse Fors Goes the Route 


Not ‘‘an engine in a buggy’"’ but built up from 
highest type Chassis carrying powerful water-cooled 









m Model “R” Roadster 





AMERICAN PROCESS. NO ROYALTIES. 
nb INFORMATION on APPLICATION 


NICKEL 





fofe) Meme cr VS 7). iP 4), ict 


Electro-Plating motor Speed 1 to 30 miles. Goes 25 miles on one 
Apparatas ana Materia gallon of gasoline. 


Hanson & vanWinkle 


THE INVINCIBLE SC HAC HT ‘ a a +a a, 
. AUTO-RUNABOUT ‘ a 
Newark. > li | h—R 1 t pearan High 
6%. Canal St Hancsome nes and finish egular auto appearance g 
ae Ct a el style best for all roads—sand, mud and mountain climbing. $2000 

















v 
Economy of first cost and long life durability. Quick control from ring wheel—Friction 
drive Double chain to each rear wheel Absolutely gearless and tchless—Puncture proof This 45- H.-P. 
G wictn os < ber tires Timken roller bearings—Schebler carbure et All of highest Car Selis for $2000 





Write for pr ree books as prospective buyer or special of 


and Represents $2000 


THE SCHACHT MANUFACTURING CO... 2700 Spring Grove Ave., Cincinnati, Ohio of Automobile Value 

pe | ba you are willing to be done, any machine will do, 
| . - . And that is just astrueof an automobile asit 
| - is of any machinery you use in your business, 


DO YOU HAVE KNIVES TO GRIND, SILVER 
TO POLISH, SMALL TOOLS TO OPERATE 





SE LL ll te 


LET THE RED. DEVIL 




























WATER mor OR DO YOUR WORK | 
Attache ster | al Sometimes in the manufacturing business, it 
Horse Pi r accord e of | T 9 9 9 Fe seems wise, for reasons of expediency, to buy 
[ i ter pressure, ¢ perfect Wwo4n | >] cheaply, But there is too much demanded from 
mot ma t | =) po » an automobile to expect a cheaply bought car to 
el t 6. inch “Motor for ‘ give satisfaction even temporarily. 
As is the case with other machine when 
Ne DRAWING PENCILS. Made in 16 degrees, 6B to 8H you are ready to part with it, you will ca pene 
$5 oc eit cntae . THE FINEST IN EXISTENCE cheap automobile nothing but a pile of junk and and 
- —— : F your pocketbook sufferssby a many times multi- 
for grinding Z Sold by all stationers and dealers in artists’ materials. Sample sent to all parties interested on receipt of 10c, in postage stamps plied percentage of depreciation. 
f a. W. FABER. 49 Dickerson Street, Newark, N. J. You should exercise the same common sense 
and business judgment in buying an automobile 








- that you would use in any business investment, 

Don’t be misled by the extravagant claims 
made for very low-priced cars—nor the claims 
made for a very high- priced car, 

rhe features of the GLIDE are re volutionary 
ind distinctive when the price is consideres 
They are built in.madean integral p art of the car. 

None of them are found in very low-priced 
cars. But few of them are found in very high- 


y $3 cash with order EE a ee ES 
Money bark for any reasca. seod for illustrated eata- 
jog. Order your moter siret (row .ecaler or from a» 

















riced cars, 


But Read and See—Then Ride and Know 


eee ower plant is a 4-cylinder (oust separately) 45 

actualr ot theoretical) P. Rutender engine. This is 
a@ grade never found in the widely he valk led low-priced 
cars. Seen alone makes it possible in the Glide. 

—An improved form, selective type of transmission 
which eliminates jerks when starting and jolts when 
stopping 

—A bevel driving gear of ample size—held always in 
mesh by its own special bearings. 

anadium steel springs which do away with the 

need of shoe's absorbers 

—A jouble-hinged hood — power plant instantly ac- 








a impre wed type of multiple dise clutch that cannot 





sbricat ng system which is positive—requiring no 
atte atic 

A do = le set of brakes—distinct from the axle—in- 
ternal expanding and external contracting—wili hold 
th aronany grade. 

—S4 x 435 tires all around—Wheel base—120 inches. 

All the features of theGlideare builtin. It wouldn't 

be a Glide if it didn’t have them ail. 








esteem tes<| 9} ~—SOA Construction Record 

















> - wh se | —There is no more graceful car made. Its appearance 
e F T awning ah Bt aggests strength, reliability and that quiet purposeful 
ivates mpesures, Sloss ature’s : 7 A , verfo 2 which g t th —Glid 
\ ated, refreshed and robust. For HEN your city traction system feels the press of growing crowds, “Detailed information will iiuatl pen Tame ox attend 
rs ’ one ¢, which is rec . . . . 4 standard car of the b ype rice fixec e point ot safety 
ted . . victrens you @o back and forth with mind intent on home or office. Wien tg. We tems Pek me = Sjocteaiy © 
Cadinet Vtg. Co., 304 Main St., Quincy, I. Not so the manager; he watches the power. " lemonstrate : 
° THE BARTHOLOMEW COMPAN 
sa aiiniin dk Cention nt, Othasts | 3 cently there f i t vk cM. 
f s! } j So in Boston recently there was found urgent need of increasing the YW Standard Manufacturers A. M.C. M. A. 
| nower which drives the elevated and surface lines of the city. It was 603 Glide St., Peoria Ill. 
ie ’ ; 3 : Glide Medel **G” Special Touring Car, seats 7; 
— | quickly decided to enlarge three of the power stations and to install 20,000 ; wheel base =e inches ; 84x45,-Inch tires 82,500. 
LEARN TO BE A WATCHMAKER ’ GLIDE Cars will be exhibited at the Chicago Show. floor space 
[ horse power of new machinery. 4 H-1, imanediately st the right of the main entrance, Wabash Av 





7 Bradiey - Polvtechaie  Institate } 

m lepartment ; 

Peoria, Citnols | 

pee - hers struction. We were engaged to do the work and agreed to turn over the new 

Largest and Rest Wateh Sehoo! 
ie America 

Wa Ww Jewe'r 


F g. Clock Work, Optics | 
’ * able bon 
We are able to take care of such emergencies as this because our service 


CRUDE ASB ES Te 0s i is backed by twenty years’ experience in actually running large railway power : Price \ 
MIN plants and systems—experience of decisive value to the men who $j 


DIRECT FROM 





The stations had to bebuilt in: the shortest'time consistent-with good con- : = —_ -~ 
, Fractional al ang s Sanractng ule 





A practica 






equipment ready for operation within one year. Many doubted and watched. 





stodes tsi eng 








In ten months, precisely at the opening of the heaviest two traffic 
months of the year, we had completed the work without at any time in- 
terrupting the regular operation of the stations which we were enlarging 
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PREPARED R. 4H. MARTIN, ; ; noney back fot in every way stata il aa 
ASBESTOS FIBRE | orrice, st. PAUL BUILDING Design and Construct Water Powers, Steam Electric col woocbamieal tuse'to all Goble, Sead today. BV “ae | 
tor Manufacturers use | 220 B'way, New York Plants, Power Transmission Systems, Electric Rail- ra Burgess & Sauerberg, Desk G, Kortlander Bldg. Grand Rapids, Mich- 














ways and Buildings and Electrify Steam Railroads ’ 
“Came the Power with the Need” is the story Instructive Scientific Papers 


in booklet form of the contract outlined above 
ON TIMELY TOPICS 


Stone & Webster Engineering Corporation §] | price 10 Gents each by mail 
Stone & Webster Building Boston, Massachusetts [J 


City Conveniences in Country Homes 
rN fora of i ‘ e houses 






Niagara Hydraulic Ram 
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ed eatimave. \ aidwel! Tanks a 
TOW. NIAGARA HYDRAULIC ENGINE CO. 
140 Neseas St., N.Y. Paetory, Chester, Pa 





ARTIFICIAL STONE. By L. P. Ford. A 
paper of immense practical value to the 
architect and builder. ScrentTiIFric AMERI- 
CAN SUPPLEMENT 1500. 


ra. SHRINKAGE AND WARPING 


F TIMBER. By Harold Busbridge. An 
| ele presentation of modern views: 
fully illustrated SCIENTIFIC AMERICAN 


SUPPLEMENT 1500. 


T ConsTaycTios OF AN _ INDICAT- 
i R Mi | O N A ING R_RECORDING TIN PLATE 
EROID BAROMETER. by N. 














The Simp‘est Mest Reliable. Most Compact and the 
Smual!~st Perfect Marine Reverse Gear ever offered 





NX uisiue ub w OD Z 
: y cate ; No the Ma leon »¢ Hopkins. Fully illustrated. Scren- 
red in sizes for fr to 50 TIFIC AMERICAN SUPPLEMENT 1500, 
pet ey Write : 72 Wi far wy a SCTENTTFIC ; pene T- VISION SPECTROSCOPES. 
salina ter aun yes Vrite to us and we will refer you to a SCIENTIFIC AMERI- . H. Blakesley, M.A. An admirably 
pon . ae CAN SUPPLEMENT that will give you the very data vou need. w At. instructive and copiously illustrated 
betrelt Engine We ° ° ° article, SCIENTIFIC AMERICAN SUPPLE- 








MENT No, 1493. 


| 
|| HOME MADE DYNAMOS. screntiric 
AMERICAN SUPPLEMENTS 161 and 600 con- 


oes i | SCIENTIFIC AMERICAN SUPPLEMENT articles are written 
by men who stand foremost in modern science and industry. 


IT PAYS BIG § : socom ‘ . < 

ac S NT + AMERICA! Supp > o_o e , 
To Amuse The ati 1 ic UTES Each ScreNTIFIC AMERICAN SUPPLEMENT costs only 10 
Public With cents. jut the information it contains may save vou 

PERIENCE NECESSARY a0 ' : ie ' : 

ped ‘Business Guide'’ hundreds of dollars 
We furnish a Outsit with Sig ‘Adver = > ee 
} tising Porters, etc. Humorous dramas br Write for a catalogue ot SUPPLEMENT articles It costs 


fun, travel, history, religion, temperance 





tain excellent articles with full drawings. 

PLATING DYNAMOS. Scrientiric AmMeE- 
RICAN SUPPLEMENTS 720 and 793 de- 
scribe their construction so clearly that any 
amateur can make them, 


DYNAMO AND MOTOR COMBINED. 


Fully described and illustrated in SclENTIFIC 


strated. Onems t AMERICAN SUPPLEMENTS 844 and 865. 
Astcniahing Stlsocney moe ) - rhe J Act thi sae | The machines can be run either as dynamos 
ma « ve in arches F c coce 7 
LS ef hye orto Act on this suggestion | or motors. 


' _ fie ae stor | i+ ‘on- 

ve Cent Theatres '°."*" ELECTRICAL MOTORS. Their Con 

ma n Pictare P Song 81. ted. | struction at Home. SCIENTIFIC AMERICAN 
5 A Oto over $100 per‘ —o MUNN & COMPANY SUPPLEMENTS 759, 761, 767, 641. 

wi Rank Bldg. OMICAGO’ ILL 361 Broadway, New York 


Amusement Supply C0, 105 29°sciace Gate ave. . San Francisco 





Price 10 Gents each, by mail 
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INTERIOR VIEW 
OF 
NEW BOTTLING ROOM 


INTERIOR VIEW 
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NEW SPRING HOUSI 









Poland Water Bottles may 





The Spring is located under 
be seen in the foreground upon 


the conveyer belt, which has 
the capacity of carrying, each 





the glass Case sect thr yugh the 





plate glass and bronze framed 









ten hours, fifteen thousand bot- 
tles between the washing, bot- 
tling and shit ping rooms. 


alian 


NEW SPRING AND BOTTLING HOUSE 


THE MOST SANITARY, ELABORATE AND EXPENSIVE BOTTLING PLANT IN THE WORLD 
The Reputation, Medicinal Properties and Purity of 


POLAND WATER 


is known the world over 
BOSTON 


er as HIRAM RICKER & SONS 9 “ican 


CHICAGO > ; , , ‘ NAPLES 
SAN FRANCISCO Propnetors of POLAND SPRING, South Poland, Maine 


Please send for Illustrated POLAND WATER and Hotel Descriptive Booklets and mention this publication 
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silliaianiiiien Remington 


A ut om oO b 1 le Cc ast i Nn g to Every merit that Remington Typewriters have always had. 


Have Every merit that any typewriter has ever had. 
Write us for quotations ——— New and revolutionary improvements that no typewriter 
has ever had. 








Model 10, with Column Selector. Model 11, with Built-in Tabulator 


The Chisholm & Moore Mfg. Co. Remington Typewriter Company 
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Cleveland, Ohio A New York and Everywhere SS 
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Waltham Watches 


Horace Greeley said about Waltham watches: “Americans 


Horace Greeley 


RalphWaldoEmerson 


The Waltham 
Factory 
The Pioneer 


The Largest 
in the World 


Premier 
Honors 


Progress 


Quality 


should buy American watches, not because they are 
American watches, but because they are the best 
watches.” At that time Waltham watches were the only 
American watches. 


Ralph Waldo Emerson in an Essay on Eloquence said 
In speaking of a man whom he described as a Godsend 
to his town, “He is put together like-a Waltham watch.” 


The Waltham Watch Company is the oldest watch 
manufacturing concern on the American continent, the 
Waltham factory having been built in 1854. |The only 
other watch company that at all approaches it in age and 
continuous existence was an offshoot from the parent 
Waltham factory and was established in a Western State 


In 1864. 


The capital of the Waltham Watch Company is larger, 
the coma and the value of its automatic machinery is 
larger, the factory is larger, the number of its employees is 
larger, and the daily output is larger than that of any other 
watch manufacturing concern that ever existed. 


Waltham watches have received the highest award 

at every international exposition wherever shown, from 
the Centennial Exhibition to date. No other American 
made watches have received similar awards. 


Every permanent advance in American watch making 
during the past half century has originated with the 
Waltham Watch Company. “This company,” to quote 
Chambers’s Encyclopedia, “has revolutionized the 
industry it transferred from the old world to the new.” 


There has never been in the world’s history of watch- 
making a group of expert labor and marvelous ma- 
chinery like this, nor anything like the unity of results 
shown by the sixteen million accurate and durable Waltham 
watches that have been produced. 


WALTHAM WATCH COMPANY 


WALTHAM, MASS. 
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The White Steamer is the Only Car 


OF DISTINCTIVELY AMERICAN DESIGN 











The White is the only car which is not a copy or an imitation of some foreign product. In almost every class 
of machinery, American ideas of construction have eventually proved triumphant, and so it is with the White Steamer. 
The White is sold in quantities abroad in competition with the home product, and, as regards this country, there are 


more Whites in use than any other make of large touring car. 


The White possesses so many points of superiority over other types of automobiles that any one who purchases a 
car without first investigating the White is acting with only a partial understanding of the possibilities of automobile 
construction. We can meet the requirements of almost any pocketbook with either our 20 horse-power car at $2,000 
or our 40 horse-power car at $4,000 (shown above). 


The luxury of the 40 horse-power White Steamer is unequalled by any other machine. There is no car, 
however expensive, which has better upholstery, better springs or better finish. Owing to the compactness of the 
mechanism, the body is much more commodious than in any car of similar wheel-base (122 inches). Few other 
makes have such a liberal tire equipment (36 x 4 on the front wheels and 36 x 5 on the rear wheels). 


The new $2,000 White car, known as our Model "O," has none of the attributes of the "cheap machine." 
It is simply a "smaller edition" of our $4,000 car and has the same characteristics. The new Model "O" is rated 
at 20 steam horse-power which means that it can do the work of gasoline cars rated at much higher figures. The 
wheel-base is 104 inches; the tires, both front and rear, are 32 x 3% inches. The car is regularly fitted with a 
straight-line five-passenger body. 


To summarize the features of the White car—it is noiseless, odorless, smokeless and absolutely free from vibration. 
All speeds from zero to maximum are obtained by throttle control alone. The speed of the car responds instantly to 
the throttle ; the engine can never be stalled. The directions for driving are summed up in the phrase, "Just open the 
throttle and steer." It starts from the seat—"no cranking." It is the best for the man who wishes to drive and take 
care of his own car. Nine years of development have brought it to a high degree of perfection. 


The United States Government, the most discriminating of purchasers, owns more White Steamers than all 
other makes combined. Our cars are used by the War, Navy and Executive Departments. 
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THE WHITE COMPANY 


CLEVELAND, OHIO 


New York City, Broadway at 62d Street Cleveland, 407 Rockwell Avenue 

Beston, 320 Newbury Street Chicago, 240 Michigan Avenue 

Philadelphia, 629-33 North Broad Street San Francisco, Market Street at Van Ness Avenue 
Pittsburg, 138-148 Beatty Street Atlanta, 120-122 Marietta Street 

















